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Lisa — Apple’s revolutionary micro 4 
BBC/Atom DIY graphics digitiser 
Computing onthetrain , 


WREEEMASTEX 
Wore 
WY roc]esSssine 
soy Stour. 


Cromemco System One 


MicroCentre introduce Cromemco’s new System One computer, 
available with an integral 5 megabyte Winchester hard disk, at a 
new low price. 


The System One supports the full range of Cromemco interface cards 
including high resolution colour graphics, and software packages. 


The choice of operating systems includes CDOS, CP/M and 
CROMIX—Cromemco’s answer to Unix. 


Call MicroCentre for (4 Cromemcec 


MicroCentre Ltd =| ees sha Jt 
Complete Micro Systems i rt 
pamela tea ee a ae Tel: 031-556 7354 


SHES 


] 5 NEW COMPUTERS 

Within a few days of one 
| another, IBM, DEC, Apple and Wang 
launched new 16-bit micros on to the 
market. The battle has started in 


earnest. 
3 5 IBM PC NEWS 

The new IBM Personal 
Computer has already generated a 
mass of ancillary products. They are 
now starting to appear on the U.K. 
market. 


SREVIEWS | 


7 APPLE’S LISA — A 

; REVOLUTIONARY MICRO 
The long-awaited 16-bit Apple IV has 
been officially announced. Ian Stobie 
previews the integrated software/ 
hardware architecture. 


8 THE LYNX — FOR HOME 
AND BUSINESS USE 

Bill Bennett tests the £225 Lynx from 

Camputers, which starts as a home 

colour computer but promises CP/M 

for the future. 


SZ ruttsy ~ 
DAISYWHEEL 


Chris Bidmead tries out a fast fapaitese 
letter-quality printer. 


9 3 COMPUTING ON 

THE TRAIN 
Portable micros in actiom — Ian Stobie 
investigates word processng on the 


Sony Typecorder and Epson HX-20. 


| ] 3 SPECTRUM GAMES 
Jack Schofield play-tests a 
handful of low-priced cassette games, 
including the new Penetrator for the 
. Sinclair Spectrum. 
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BOOKS 
Michae] Trott 


171 


recent books about the popular Apple 
Il computer. 


looks at 


PFEATURES 


HOW TO MAKE AN 
X,Y DIGITISER 

. Can’t afford a digitiser? Why not 
build your own. J C Flower supplies 


' How can you avoid ‘“‘cowboys” when 


details of software and circuits for the 
Acorn micros. 


107 MONDAY MORNING 
COMPUTING 

Start the week with Chris Naylor’s 
humorous guide to micro jargon. 


] ] PROGRAMMING 
CONFUSE-AN-APPLE 

... into thinking it’s a Pet. It simplifies. 

the conversion of Pet programs. 


139 


| assumptions, and different approaches 


GOMPUTERS IN, 
WORKERS OUT? 

' John Dawson looks at the problems of 
industrial relations when companies try 
to computerise. 


ll 


] 16 SIMULATION 

KSIM FORECASTING 
Predict future behaviour — Adrian 
Hill provides a program which uses 
Julius Kane’s forecasting method. 


’ ] 2 PROGRAMMING 
KNOW YOUR SORT 
Part 1 of a comprehensive guide to 
sorting from Andrew Featherstone, 
with examples in Sinclair Basic. 


] 2 MONKEYNUT 
MYSTERY 

APL Byteswap tracks down the 

murderer in Peter van der Linden’s 

amusing story. 


id | 2 BBC SOUND 


David Peckett presents a program for 
displaying the sound envelope on the 
; BBC Microcomputer. 
PROGRAMMING FOR 
| 32 DISABLED USERS 


Robin Nixon pleads for software that 
' can be tailored to individuals’ needs. 


ENVELOPED IN 


383 | 
a | 


EDITORIAL 
The recently-announced Data 
Protection Bill does not offer enough 

protection against the misuse of data. 


FEEDBACK 
YOUR LETTERS UZSBtAd G4 


buying a computer? Plus an 
assortment of comments, corrections 
and enhancements. 


RANDOM ACCESS 
LET’S GET LOGICAL 


| Boris Allan discusses axioms, 


to the logical process of argument. _ 


139 OPEN FILE — 16 PaGes 

OF FREE SOFTWARE 
More programs and programming tips 
for the Apple, Commodore, Tandy, 
BBC, Atari, Sinclair and other 
microcomputers. 


Jj 7 PUZZLE 


PRINTER’S ERROR 
Douglas Tate’s printer is playing up. 
Can you decipher the message? 4 


17 PETER LAURIE’S 
“LAST WORD”’ 

Could the whole 16-bit world be a bit 

far-fetched? 


>SUPPLEMENT 


In the 48-page supplement free with 

this issue: 

CHOOSING A 16-BIT MICRO 

CHOOSING A 16-BIT OPERATING 
SYSTEM 


ALMARC SERIES 16 — REVIEW 

COLUMBIA PC — REVIEW 

THREE NOMINAL LEDGERS | 
COMPARED 

COMPLETE GUIDE TO 16-BIT | 
MICROS . 

CHUCK PEDDLE INTERVIEW 
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/ ®@ Superb styling 


@ Choice of 16K or 48K 
—_ RAM 
“a, ai > @ Ergonomic keyboard with 5’ 
_ moving keys 
, @ 28 rows x 40 characters high resolutic 
- @ Teletext/Viewdata compatable graphics 


@ 6 octaves of real sound plus Hi-Fi output 


@ Centronics printer interface and cassette port 
_@ Comprehensive user manual 


FOR HOME, EDUCATION, BUSINESS & ENTHUSIASTS. 
OPTIONAL. MODEM OFFERS COMPUTER PHONE LINK FOR: ELECTRONIC MAIL @ TELESOFTWARE ® PRESTEL 
COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER 


incl VAT 


ORIC is no toy! Its professional keyboard, Basic language and extensive specification, will 
do all you expected of your home computer, plus a whole lot more. For home, educational, 
business and games use. 

If you're buying for the first time beware! Only ORIC computers offer full colour capability for under 
£100 and the most powerful and comprehensive micros in their price brackets. 

So whether you're just starting out, or upgrading existing equipment, make the professional decision 4 
and choose ORIC. Send for our comprehensive brochure NOW, or better still, order your ORIC today. y 
Delivery is around 28 days with a money back guarantee 
if you're not delighted. 

Clip the coupon below, or call our 
telesales number ASCOT (0990) 27641. 


ORIC PRODUCTS INTERNATIONAL LTD sovortirari Sension Sayortapark London Rood 


Prices | ORIC-1 16K RAM x *Please delete/complete Name 


ORIC-148K RAM |_| £169.95 Soe AddressLiJJottot |} |} tt tit 


*lenclose a cheque/ 


ORIC Communications Modem | _ | & 79.95 PO. payable to: 
ORIC PRODUCTS { | 
Postage and Packing mm (=z & 5.95 INTERNATIONAL Reeldalol | Lilt alll 
Please charge my Access, Barclaycard = | TOTAL LIMITED Saree ress 
Amex, Diners Club account no, for & 


If you require a brechure 
please tick LJ 


Littivtt}tttt Litt t tL} ecitete No. 102 — @copyright orIC PRODUCTS INTERNATION? 
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ment is at £30 per published page. 
Submissions should be typed of 
computer-printed across a 
40-character widih, and include a 
tape or disc of the program. Handwrit- 
ten material is liable to delay and 
error. 
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GOVERNMENTS have a habit of trying to | 

“manage” the news, and the timing of 
controversial bills is one way to do so. It was no 
surprise, then, that the Home Office’s Guidance 
Note on the Data Protection Bill arrived on the 
editorial desk on Christmas Eve. 

British governments have a bad record when it 
comes to secrecy. Vast mountains of innocuous 
and often irrelevant ‘‘secrets’’ are expensively | 
kept secret from the Great British Public — 
though not, apparently, from any foreigners 
who want to know, as the recent spate of ‘“‘spy 
scandals”’ amply testifies. Now you might think 
this would make them keen on having a 
comprehensive data-protection bill. Not a bit of 
it. It looks as though the government has been 
pushed into tabling the current bill only for 
commercial reasons. 

What interested parties such as the British 
Medical Association want is a fully-fledged data- 
protection authority, as was recommended by 
the Lindop Report in 1978. This DPA would 
naturally want to guard against the misuse of all 
data, including written records, as medical 
records are by and large still not computerised. 
The government certainly does not want a 
powerful Lindop-type DPA. A cynic might 
suggest this is because the government’s own' 
agencies are among the main misuers of such 
data. In any event, the data-protection bill now 
scheduled for Parliament only applies to data 
held on computers. 

The commercial reason for this is that the bill 
represents the minimum that will enable the 
U.K. to ratify the European Convention for the 
Protection of Individuals with regard to 
Automatic Processing of Data, which we have 


already signed. Without this ratification, British 
companies stand to lose millions of pounds 
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This year's Intel Fair proved to be more than just the formal 
announcement of the Intel 8086 microprocessor. 

There were some important announcements on new 
software available for the now-established 8080 micro- 
processor and some impressive exhibits. 

The 8086 is the highest-performance Intel computei ‘to 
date, and, claims intel, “capable of providing a 
performance equivalent to today’s top-of-the-range mini- 
computers”. 

The 8086 is source-code compatible with the 8086A and 
with 8085 via a translator package which will convert most 
Of the 8080/8085 source code into code for the 8086. 

The 8086 provides all the-features of the 8086A plus 
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ee 5 Years ago | 


data? 


worth of business processing data for other 
EEC countries. 

There is another way in which the bill 
will benefit the British computer industry: hard- 
ware and software will have to be modified to 
meet its conditions. According to the financial 
memorandum which accompanies the bill, the 
government will have to spend £54 million on 
this in the first two years. Local authorities and 
other public bodies will probably have to spend 
around four times this amount. The cost to 
private companies could be enormous. 

The bill says, ‘‘appropriate security measures 
shall be taken against unauthorised access to, or 
alteration, disclosure or destruction of, data and 
against accidental loss or destruction of data.” 
The computer expert who can guarantee that 
kind of security stands to make a fortune. 

The subject of data items is allowed access ‘‘at 
reasonable intervals and without undue delay or 
expense’’, and to have data corrected or erased. 
However, Part IV includes a large number of 
exceptions including that catch-all of ‘‘national 
security pruposes’’. Specific exceptions include 
data used for crime detection, the assessment of 
any tax or duty and immigration control. In 
addition, the Secretary of State is empowered to 
prevent a subject having access to health and 
social work data. 

Home-computer tiséfs will be relieved‘to learn 
that they will not have to register their personal 
databases. As with home tape recording, the 
individual is beyond the reach of the law. And in 
any case, such data is not likely to prove 
damaging in the long run. But there is no reason 
why, for example, tax records or the Police 
National Computer should be similarly beyond 
the law. If they are, 1984 threatens to arrive right 
on cue. 
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16-bit arithmetic, signed eight- and 16-bit arithmetic 
{including multiply and divide), interruptible byte string 
operations and improved word manipulation. 

Also included are such minicomputer-type features as fe- 
entrant code, position-independent code and dynamically 
relocatable programs. 

For commercial applications the 8086 is capable of 
addressing just over one megabyte of memory, by means 
of a bank of registers designated the segment register file 
which is used to augment the 8080-like 16-bit (64K) 
addressing capability. Basically four bits are added to the: 
addressing signals which allow for the Sélection of 16 gdK, 
segments. 
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Safeguarding 
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ALL DEVICES FULL SPEC. AND FULLY GUARANTEED. TERMS OF BUSINESS: 
CASH/CHEQUE/P.O.S. {OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA- 
TIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT 
INQUIRIES WELCOME. (P&P add 50p on all cash orders). Unless stated otherwise. 
VAT ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15%. TO THE TOTAL 
COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO 
E CAR PARKING SPACE AVAILABLE. 
H PHONE WATFORD {0923} 40588 


WATFORD ELECTRONICS 


33b Cardiff Road, Watford, Herts, England 
Tel Watford (0923) 40588. Telex: 8956095 SATUR 
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Avoiding the cowboys 


LAST YEAR I began to consider the purchase of a microcomputer. 
Bearing in mind what | wanted to do and how much I could afford, | 
the Sharp MZ-80B with a P6 printer and twin floppies emerged as 
the system I should buy. I read all 1 could about the equipment, and 
not a bad word was written: flexible, very reliable, a winner if ever 
there was one. ‘‘This sounds like the one for me’’, I thought. 

Because I was unsure from where to buy the equipment — I was | 
looking for areputable supplier who could, if things didn't do quite | 
as they should, provide the necessary service to put things right — I | 
wrote to Sharp who subsequently advised | consult a particular | 
dealer. { visited the dealer, and being satisfied to that point placed 
an order. 

The equipmient was delivered a little late — but never mind, it’s 
my new toy. Within six days the printer packed up: the printer head 
moved across the roller, but the pins wouldn’t fire. I returned the 
printer and within two days got it back. Hurray! Within ten minutes 
the printer failed again. This time the dealer collected it. After seven 
days I got it back again. On each occasion the printer was returned 
to Sharp at Manchester for repair. The dealer didn’t seem to know 
how to repair it, even though it was alleged only to be a fuse on the 
first occasion. 

Surprise, surprise, another seven days —- you guessed it, the 
printer failed again. To add insult to injury, the dealer suggested 
that the processor was at fault and was causing the printer to fail. | 
This from someone who couldn’t even mend a fuse. 

At this I wrote to the dealer and to Sharp, sent the lot back and | 


| placed the matter in the hands of my solicitors. That was the: | 


beginning of June. They’re still trying to sort out the mess. 
However, upon making further enquiries I still receive noises that 

MZ-80Bs are reliable, fantastic and all that. Since the MZ-80B had 

the spec I was seeking 1 thought: ‘‘Well, the one | had might just 


have been one of the last they made ona Friday afternoon — evenif | 


Feedback 


it was made in Japan.’’ Sol sent out 10 enquiries toall parts —from | 


Aberdeen to Newton Abbott — to all those who I could find who 
advertised they supply MZ-80Bs. Only five bothered to reply even 
though a replied-paid envelope was included. 

I thought it would be a good idea to see a system up and running. 


— ideally one of those many satisfied user I keep hearing so much | 


about. Of the first three dealers 1 approached the idea of giving 
away customers’ telephone numbers is definitely against policy. 
Although | still continued to hear fantastic noises, praising Sharp 
systems, nO one was able to produce one. 

What do you have to do in this world to buy a micro without 
running the risk of being taken for a ride? All 1 want is a micro that 
will do the things people keep on saying it will do. 


5 W. Russell. 
Cannock, 
Staffordshire. 


@ Mr Russell finally purchased an MZ-80B from a local camera 
shop for £886 including VAT, but it is unable or unwilling to supply 
dises and a printer. He is stiJl looking for them. 


‘Commercial software 


‘THE PATENT LACK of under- 
standing of British industry in 
Practical Computing’s January 
editorial goes a long way to 
explain why computers have not 
generally been used industrially 
at anything other than the 
essentially trivial order- 
processing or accounting level. 


Contrary to your assertion —. 


or more accurately the NCC’s, 
which you endorse — most 
_ middle managers, at least in the 
engineering industry, are only 
too keen to use computers. The 


problem is that the computing | 


industry has not delivered. 
There are two approaches to, 
forexample, computerising 
production — the in-house and 
the package. Developing in- 
house software is prohibitively 
expensive. DP people might be 
paid an average £18,500, middle 
managers are most certainly not. 
The package approach is equally 
fraught: the vast majority of 
packages require company 
systems to adapt to computer 
_industry-designed concepts 


| on a variety of mainframes and 


rather than the reverse. A-case of 
tail wagging dog? | 

The first company to pro- 
duce a flexible materials- | 
management system — or, more | 
strictly, a meta system — can be 
assured of a large market. What 
is needed is a structure capable of | 
assimilating existing, proven | 
heuristics and running the result 
minis. Then watch things 
happen. 
In the meantime, stick to your | 
last. Micros are great toys but of | 

little relevance to the mains- 

stream industrial scene. 

S. Zetie, 

Maidenhead, 

Berkshire. 


equipment costing under £600| in the pub trade a bottle is a 


| including printer and floppy 


disc. 

Our personal experiences with 
the few publicans installing their 
own microcomputers — out of 
the 300-plus we have met in the 
last two years — are that it isthe 
computer-enforced change of 
approach, from the slap-happy, 


leave it to next week, my 
accountant will do it approach, 
to the methodical routines 


required by the computer that 
brings about the real saving. The 
computer ensures stock is 
counted, checked and watched, 
and that theoretical 
coming from stock consumed, 
valued at bar-sale price-list value 


| are regularly compared with 


Pub stocktaking 


WE READ with interest the article, 

Stock Answers from a Husky 

inthe January issue. We} 
“‘trainers”’ do quitea lot of work 
with tenant and free-house 
publicans in the South-West, 
and we know several publicans 
who run their own stock-control 
programs using microcomputer 


Our Feedback columns offer readers the opportunity 

of bringing their computing experience and problems 

to the attention of others, as well as to seek our 

advice or to make suggestions, which we are always 
happy to receive. Make sure you use Feedback — itis 
your chance to keep in touch. 
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actual takings. 


‘may be interested in noting | 


takings | 


God bless this black box, the | 


computer. We have tried all 
ways to persuade publicans that 


stock control is probably more | 


important than money control. 
The black box converts them in 
two minutes, 

One point: why does the 


stock-taking profession still deal | 


with dozens and tenths of 


, dozens? Surely it is history, 
harking back to the time when | 
valuations had to be carried out | 


bp) | Lead meek OU Cree Say er | line 800 was left unaltered. 


home-gown micro program 
converts dozens to units — it’s 
only a two-line input. After all, 


_ 260 DATA “A ’ 
tog e a Re ” 
“8, OF ONG ” Gs he at 
$a Curml 
“ Si “8, uP “(&. eX", 
(OEY ie, (Cet ie { 


| seven characters 


- bottle is a bottle, nota 1.2 bottle. 


K Mayman and G Tarling, 
Bristol Polytechnic. 


BBC disassembler: 


ON ENTERING the disassembler 
program for the BBC Micro 
printed on pages 136 to 138 of 
the January 1983 issue of 
Practical Computing 1 found 
two mistakes, one obvious and 
one noi so obvious, that readers 


before getting too exasperated. 

The first one occurs on line | 
260, where a portion of the line 
appears to be missing. The line 
should read: 


| 

Each data string should contain | 

including 
spaces. 

The other mistake is on line 

800 where the last number on the 

line should be 77E not 67E. This 


', corrects op code 7E to | 


ROR nnn, X | 
not ROR nnnn as it would be if 


However, once corrected, the 


(continued.on next page) 


wv 


= Feedback = 


(continued from previous page) 
program runs beautifully, and | 
very quickly. | find it very useful 
indeed. 
Martin Cresswell, 
Sutton Coldfield, 
West Midlands. 
@ We apologise for the fact that 
part of line 260 went myster- 


| jously missing. It was on the 


listing we sent for reproduction. | 


JOHN LEACH’S exellent disassem- 
bler for the BBC Micro) 
published in the January issue 
can be made still more informat- 
ive using these additions and 
amendments — see panel. 
Operaling-system calls are 


| identified and labelled in the 


right-hand ASCII character 
column. Reducing the Tab 
settings in lines 1250, 1380 and 
1500 by two or three positons | 
will centralise the display on the 
screen. 
Elvin Ibbotson, 
Idridgehay, 
Derbyshire. 


Chalk and talk 


IT IS UNFORTUNATE that in the 
editing of my article on Prolog 
for historical simulation 
published in the December 1982 
issue under your title Revolution 
‘in Education you imputed to me | 
views that I do not hold. You 
‘added an introduction: ‘“‘Gone 
are the days of blackboards and | 
textbooks if Richard Ennals’ | 
ideas catch on’’, implying that 
the use of microcomputers was 
intended to replace such con- 


_ ventional means of teaching. 


The point of using logic in the | 
‘classroom and logic as a| 


computer language is lo extend 
_ the student’s learning capacity, 


providing a more powerful 

context for the use of black- 

boards and textbooks, which 

will have a role as long as 
children are taught in schools. 

Richard Ennats, 

Hampton, 

Middlesex. 


BBC disassembler. 


225 FOR |=1 TO 13: READ OSI), OS(1): NEXT 
265 DATA OSFIND, & FFCE, OSGPB, &FFD1, OSBPUT, &FFD4, 
OSBGET, &FFD7, OSARGS, &FFDA, OSFILE, &FFDD, 
| OSRDCH, &FFEO, OSASCI, &FFE3, OSNEWL, &FFE7, 
OSWRCH, & FFEE, OSWORD, &FFF1, OSBYTE, &FFF4, OSCLI, 


&FFF7 
1510 IF NBYTE% <3 THEN 1540 


1520 MOS =" "": FOR 1% =110 13: iF 
LEFTS(S$MOSHOW %,5) = OS(1%) MOS = OS(I%) _ 
1530 NEXT : IF MOS<> " * PRINT MO$; : GOTO 1560 
1540 FOR 1% =1 TO NBYTE% : Q% = PCGET%(I%) : 
IFQ% > = &20 AND Q% < &7F PRINT CHRSQ%; ELSE PRINT ” 


1550 NEXT 
1560 PRINT ” * » ENDPROC 


Humble pi | 
THE WRITER who described the | 
Sharp PC-1500 in the survey of 
portables — January issue, page 
101 — states that ‘‘divide 22 by7 | 
and 7 is approximated to 10 | 
Significant digits’’. 

It is not. It is approximated to 
less than four significant digits. 
You can write as many or, 
indeed, whatever decimal digits | 
after the first three as you or the 
computer pleases, bit the 
approximation is no closer. 

If you really want a rational 
fraction that approximates 7 to 
10 digits, use 3,235,853 
1,030,004. Most people use the 
familiar and easily 
remembered 355/113, which is 
carrect to six decimal digits. 

RA Fairthorne, 
Farnborough, 
Hampshire. 


“Primitive” 
misleading 

THANK YOU for including details 
of our Addressbook mailing list 
package in the January issue of | 
Practical Computing. While the 
facts quoted are accurate, [ 
am rather concerned that your | 
description of this software as | 
“unashamedly primitive’? may 
convey a somewhat misleading | 
impression. 

Addressbook is undoubtedly 
simple to use, but the capability 
has not been sacrificed to 
achieve this. In fact, the range of 
facilities provvided rivals that 
available in the ‘‘middle range’’ | 
products to which you refer. 
Sophisticated selection, includ- 
ing ‘‘soundlike’’ comparison, 
sorting, updating and reporting 
facilities are all supplied as part 
of the standard product. 
_-Addressbook owes its simp- 
licity and power to the fact that it 
was produced using our 
Frontrunner application-gener- 
ation package. Anyone looking 
for user-friendly data-manage- , 
ment software foran application | 


| which is the best buy. It is 


other than mailing-list manage- | 
ment is advised to look at | 
Frontrunner, which at £190 may 
well be the answer to their 

problems. They will certainly | 
find that definition of data-entry 
forms, data-checking rules, etc. | 

can be easy and straight- | 

forward. | 

Jenny Philips, 

Decision Technology, 

East Molesey, 

Surrey. 


microcomputer With no prac: 
tical software. 

There are a large variety of 
products on the market, and a 
recent promising trend for 


systems to be actually made in | 


the United Kingdom rather than 
imported at inflated prices. 
Unfortunately a large amount 


hardware is totally unsuitable 


for use in a business environ- 
ment, and the number of good 
program packages available is 


| very small. Perhaps 1982 should 


United we stand 


ASTHEOWNER of a ZX Spectrum 
I am fed up with the running | 
argument between Spectrum 
owners and BBC owners as to 


obvioius to anyone with half a 
brain that the BBC is a better- 
quality machine than the Spec- | 
trum, but I can show that the | 
Spectrum can be expanded to | 
equal the BBC for less than the 
difference in price but at greater 
trouble. 

The point is that both 
machines are British and as such 
ir should be obvious to the) 
owners of British machines that 
there are many imported 
machines on the market. The 
machines are claimed by their 
manufacturers to be, for) 
example, ‘‘the finest home 
computer that money can buy”’ 
or “the Oric 1 is the profess- 
ional alternative for home 
computing’’. 

So let’s stop stabbing each 
other in the back, or these other 
computers are going to attracl 
sales from potential Sinclair or 
BBC buyers because the buyers | 
don’t want to get mixed up with | 
the argument. This means that 
software and hardware will not | 
have such a big market and will | 
therefore cost more. 

One final note. It has been 
suggested by many that the| 
forthcoming Acorn Electron is | 
intended to be a Spectrum) 
beater. This is not the case. The 
Electron is primarily intended to 
do for Acorn wat the Spectrum | 


| or ZX-81 does for Sinclair. It is! 


supposed to make money. 
L Dundon, 
Tidworth, 
Hampshire. 


Bad taste | 
| FIND your editorial in the | 


| January issue in somewhat bad | 


taste. Like many others, you | 
make assumption that  infor- 
mation technology begins and | 
ends with. an underpowered | 


have been named “‘the year of 
the computer cowboy’’. 

Undoubtedly management 
would be willing to accept 
systems when they can see them 
working reliably, and will buy 
them from a supplier who will be 
in business in the future, can 
service the equipment when it 
breaks down, and employs staff 
who understand the requirments 
of an end user. 

On another aspect of IT, if 
you wonder what has become of 
Prestel you might be interested 
to know why we are not selling it; 
British Telecom wants to charge 
us £275 to be registered, 15p per 
minute connect time, plus 70p 
per minute for the call on top of 
the charge per frame. 

Finally | might add that I do 
sell microsystems, | am pleased 
to be a member of a professiona! 
body, the BCS. but am not 
married, have no children, and 
certainly do not live in Surrey. 

Jim Watt, 
Future Systems, 
Gibraltar. 


Spectrum security 


FOR SOME MONTHS I have been 
using a code routine for the ZX 
Spectrum which incorporates 
the Line command. It occupies 
245 bytes as it stands, but by 
reducing on-screen comments to 
a minimum it can be fitted into 
117 bytes if memory is short. It 
has the advantage that any 


combination of characters can | 
be used for the code, Z$, and it | 
| can be of any length. | 
It is also easy to change, so 


could be altered every day or 


' every week if required. The 


number of attempts permitted 
can be-varied by changing line 
9994. 

The main program starts at 
line 10, but must end with a Stop | 
statement to prevent it running 
into the code routine. It should | 
be Saved in autostart mode: 

SAVE “name” LINE9990 
It goes without saying that the 


(continued on page 13) | 
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NEC PC-8000 Perronai Computer. 


NEC turns 28 years of computer experience 
10 your personal advantage. 


It takes a great computer company to make a great personal computer. 
And from the start, NEC has been a pioneer in computer technology. In fact, 
we invented the all-semiconductor computer-in 1959. Now, hundreds of 
innovations later, we’ve made it personal. 

We present the PC-8000, a powerful and friendly business tool that can 
help you get more done in a day than you ever could before. It combines some 
of the most reliable hardware on the market with application packages designed 
to-make the most of its unique features. In addition, the PC-8000 accepts 
jopular CP/M® business software, making its possibilities virtually limitless. 

The entire PC-8000 system is now available through better computer 
dealers across the country. And that means more than hardware. It means 
effective software, the finest documentation and extensive training to help 


you get the most from your personal computer. So why 

not turn.our system to your personal advantage now. NEC 

(CP/M is asvegisteréd trademark-of Digital Research Thew | Nippon Electric Co. Lid. 
‘ % ‘okyo, Japan 


NEC BUSINESS SYSTEMS (EUROPE) LTD: 
NEC House, 164/166 Drummond Street, 
London N.W.1 3HP UK 

Telephone: 01-388-6100 ‘Telex: 261914. 


a creme Ss See ee eS ee eS 


Write for more information NAME a 
about the NEC PC-8000. COMPANY 


ADDRESS __ = : =z 
Attach this:coupon to your letterhead and mail it to NEC BUSINESS SYSTEMS (EUROPE) LTD.. NEC House, 164/166 Drummond Street, London N.W.1 3HP, U.K. 
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Let Commodore 


expand 
your horizons. 


VIC 20 is the finest home 
computer that money can buy. 

And the better you get to know 
it, the more confident, adventurous 
and ambitious you ll become. 

Youll want to take advantage 
of the vast range of VIC software: 
a superb and constantly-growing 
selection of programs, embracing 
business systems, entertainment, 
education and many applications 
in the home. 

_ Every program in the series 
has been designed by experts, and 
chosen for its quality and value 
for money. | 

VIC business software covers 
a wide range of applications, includ- 
ing spread-sheet analysis, stock 
control, information handling and 
word-processing. 

A mind-blowing range of 
games including Scott Adams’ 
world-famous ‘Adventure’ series. 

_ Advanced space games, includ- 
ing the sophisticated ‘Omega Race’ 
Learn subjects as diverse as 
English Language, programming, 

and biology. 

And ‘home’ software ranges 
from IQ tests to Robert Carrier 
menus. 

In addition, there is a range 
of VIC software, like programmers’ 
aids and graphics packages- 


to add to your understanding an 
enjoyment of computers and 
computing. 

There's even a special ‘VicSo! 
Club for VIC 20 enthusiasts, 
with many advantages includin 
special offers to club members. 


V IC softtw. are will expand your é ie pee pion ey a crane ie aes 
: : and details of your local retailers or dealers please phone or 
orizons. And your mind. | 


complete the coupon and send to: 
RICES RANGE FROM £4.99 to £24.95 INC. VAT. 


The Commodore Information Centre, 
675 Ajax Avenue, Slough, Berkshire SL] 4BG. 
Telephone: Slough {0753} 79292. 


| 
Cx commodore . | ia a 
— VIC20 | =< 
| 
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ee Postcode 


VCPCO 03/83 


| 
| 
| 
| 
| 
| 
| 


letter quality 
printing = 

” from your MICro 
for der £500 


The Smith-Corona TP-1 Minimum controls. Snap-on 

Daisywheel Text Printer. daisywheels. Drop-in ribbon cassettes. 

Fully formed executive The TP-1 is as easy to use as it is-readily 

quality printout. Letters of real affordable. 

character. For the price of a Now letters, documents, forms, 

matrix printer. ’ reports, price lists and data sheets — all 
The TP-1 costs just / can be.printed with the image you deserve. 

£485, plus VAT. Interfaces with . For instant. information, complete and 

all popular microcomputers (Serial, » mail the coupon. 

Parallel and {EEE). 


Fn a nn en en een a ee ey 
{ ' Te: Butel-Comco Ltd., Garrick Industrial Centre, 1 
Can be used with word processors oe Gamal ocd! Landen VDE ao ] 
or small business systems. Butel-Comco Limited | % i = I 
Garrick Industrial Centre, 1 YS: Send details of the TP-1. : 
Garrick Road, , Name = —! 
' London NW9 6AQ. 1 oe tion { 
Telephone: 01-202 0262/2277 | SN —=ii 
Telex: 47523 | Address 
t i 
i 
Tel. - : 
\ Computer details: H 
1 
; oo Makes Model___Interface_. = } 
Technology for business ! oa 
| Software application 1 
eee 2 ene we ee ee ee ee eee ee eee ee eee | 


A Butel Technology Company - Consultancy - Software - Turnkey Systems - Microcomputers - Communications and Terminal Equipment 
@ Circle No. 106. 
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| Programs are very secure, butis a) 


| Code routine. 


9990 LETc =0 : LET Z$ =“*12345” 
9991 PRINT “Enter code:-” 

9992 INPUT LINE Y$: CLS 

9993 IF YS$=Z$ THEN GOTO 10 


9994 Let c=c+1:IFc >1 THEN NEW 

9995 PRINT “Not correct. Enter again!” : PRINT’ ’? 

pent FLASH 1; “If not not correct this time program wiil be 
leleted.” 

9997 GOTO 9992 


(continued from page 8) _ 45 from $FDED to $FDFO. This 

code should be easy to) bypasses DOS so that the print 

remember. Using the first act of | instruction at line 45 cannot be 

Macbeth will ensure that | misinterpreted as a DOS 
command. 

little prone to typing errors and | If the program is to accept 

dapses of memory. Ctrl-L, Cursor Return, as the 

WH Roberts, | last item of a line of text, it seems 

Pencoed, | to me that it is first necessary for 

Mid-Glamorgan. | the program to be able to find 

; out whether a CR read from the 

Knight's square route | bufferisjust that. Ifitis, then the 

BELIEVE that the answer given | Program should treat itas simply 

to the November puzzle is not | another character in the line 


the best. The sequence: instead of forcing a_ reset. 
243x5x7x8x9x 4-4 | Changes to the source file will 
gives the result of 50,399 effect this. After line 136, insert: 


137 INY 
Andrew Baru. 438 CPY TEXT 
Tarporley, | 139 BEQ PATCH 
Cheshire. | 140 DEY 

After old line 151, now line 155, 
Spectrum supporter insert. ‘ik 
AFTER: READING Bill Nichols’ | 156 PATCH DEY 
letter in January’s Practical | 157 JMP PUTIT 
Computing | decided to inform 


you of my experience with sae ak 
Sinclair. Mr Nichols’ letter is bel ni 
Middlesex. 


completely truthful, in fact I 
received my Spectrum in 24 
days. Football crazy 
In answer to Simon Clark’s 'ON PAGE 21 of January’s 
letter, I should like to say I am Practical Computing you say 
delighted with my Spectrum. 1 | that ‘‘pools prediction programs 
have used a BBC Micro often at | require data to work on, the 
school and find it very good, but | more the better’’. While this is 
I prefer the ZX Spectrum. true of some programs it is 
Although, on paper, the BBC is | certainly not true of all. 
the better computer, I find the | The former type operate on 
Spectrum’s Basic beautifully | the principle that, if a given 
easy to use. sequence of results occurred at 
As for the criticisms of the | some in the past then that same 
keyboard and Basic entry, | sequence is likely to be repeated 
complaints are unjustified. The | this week. 
keys were a pleasant surprise and A much more reliable method 
are nice to use. The Basic word | is based on current form, 
entry iseasy and very versatile, in | obtained easily from league 
fact more so than the ZX-81. tables and published sequences 
Robert Marsh, | of recent results. Mayday Soft- 
Chesterfield, | ware currently offers such a 
Derbyshire. program. It is called Predict and 
runs on the BBC Micro, models 


Apple formatter _ A and B and costs only £4.99. 
1 EXPECT that by now Philip Users can easily tune it them- 
Colmer — Feedback, January | selves without any reprog- 


1983 — will have found a way | ramming by simply changing the 
round the two quirks that he | weightings given to each 


describes in M J Parrott’s Apple | prediction, thus constantly } 


text editor. If not, he may like to | improving the predictions. 


try my solution. A G Ashley, 
To prevent Ctrl-L from Mayday Software, 

| incorrectly causing the program | Stanmore, 
to rerun, change the JSR at line | Middlesex. [J 
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Kuma Com mputers <<} 
ian satan toe ate 2, A Limited my . 


PROFESSIONALS IN, SOFTWARE 
APPLICATIONS: INTERFACING 


Sirius - 1. 

The best price/performance 
you've ever seen ona 
personal computer: £2395 + 
VAT For 128K, 1.2 Mbyte, 
16 bit, available software 
includes:- CP/M86, MSDO, \ 
Mbasic, COBOL, PASCAL, 
FORTRAN. etc. 


Osborne - 1:You can take it 

anywhere. CP/M + 64K RAM, 
| Dual discs interfaces and = 

Wordstar, Super Calc, i “sy by 

Mbasic. All for £1250.00 + 

VAT. Ask us about additional softwa re: 


ANNOUNCING eee TN 


ewbrain: 
The only professional micro /~ 
of this size: Phone us for appre yre aoe 
immediate FREE delivery + Pitch eve 
SOFTWARE CATALOGUE 4 
Newbrain AD with onboard 
display €£229.+ VAT. ° 


SHARP A + B; 

Computers and systems 

with a Wealth of software 
applications programs. 

“WDPRO”’ Wordprocessing, - 
Database, Accounts, Mail 

Lists etc. Phone Now for our 

new Autumn 170 Program Catalogue. 


i SHARP = KUMA= SOFTWARE. 


Printers: 
Matrix- from £380.00 +VAT. 


Epson Mx 80F/T3 NEC (C.itoh) . 
Daisywheel - from £476.50} o ) 
: om 


Brother 8300 Tec Star Writer ws = = 


Applications: 

Direct experience of office applications, 
phone us for advice on ledgers, stock 
control, payroll and word processing. 


Software: the established Jeader for Sharp 
| Computers. 


Kuma Computers Ltd.,11 York Road; 
Maidenhead, Berks. SL6 1SQ. 


Tel: (9828) 71778/9 Telex: 849462 TELFAC Kum 


| PLEASE SEND ME MORE DETAILS ON: - Sattware Lal Hicdwete fel 
{ 


| Sharp © Osborne (iName 4. -...-1-. 12+ ---262- epee 
| NewbrainO) Sirius-1 Cl Address ............--..-. Sees 
, Pc na AWE lcs ARO « + + or DSS a eee 


® Circle No. 107 


13 


What can sixteen CP/M users 


ACCRON—Multi Processor Series — 
Microsystem 

The ACCRON -Multi Processor Series -micro- 
system is a breakthrough in low cost high 
performance multi-user S100 micro computers. 
Based on the Service/User Processor principle, a 
single ACCRON-MPS system supports up to 16 
users, where each user has its own Z80A, 64KB 
RAM and an RS 232 1/0 Port ona single S100 board. 
Each User Processor runs under its own dedicated 
copy of the CP/M operating system. All users share 
the common resources such as disks, magnetic 
tapes and system printers. These shared resources 
are controled by the Service Processor with its own 
dedicated Z80A and 64KB RAM running under 
DPC/OS; a proprietary Distributed Processing 
Operating System. 
Zero CPU Degradation! 


Unlike single-CPU timesharing multi-user 
systems (e.g. MP’M, OASIS, MVT-FAMOS etc.) where 
system throughput degrades as additional users 
are added, the ACCRON-MPS system has no CPU 
degradation at all. Since each user has its own self: 
contained processor and memory you can now have 
minicomputer performance at micro computer prices. 


Its Expandable 


You can start with a single-user floppy disk 
system and (field) upgrade it to multi-user by simply 
adding a Service Processor running DPC/OS and 
more User Processor boards as and when required. 
Large capacity hard disks, magnetic tapes and 
more printers may be added at any time without 
any hardware or software redundancy. 


CP/M Compatible 


Use of the industry standard CP/M operating 
system means that a wealth of readily available, 
reasonably priced, system and application software 
will run on your ACCRON microsystem without any 
modification. Upgrade to multi-user, where 
simultaneous access of shared data files is required, 
is easily Supported by the inclusion of simple file or 
record locking routines. 
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User Friendly DPC/OS 


The Service Processor and DPC/OS provide 
an easy to understand and user friendly interface 
for common access to shared resources such as 
disks, magnetic tapes, up to four spooled system 
printers or any other peripheral that may be 
attached to your system (such as a telex-tape 
punch). Simple routines handle record and/or file 
locking and prevent"interleaved” or “fatal embrace 
file update sequences. DPC/OS allows for both 
private and shared disk space. Interprocessor 
message communications, scheduling and batch: 
submit facilities are also provided. 


Complete Range of Peripherals 


NEWTONS Laboratories prides itself in 
offering you the largest choice of microsystems 
presently made or distributed in Britain. Three 
distinctive ranges, based on 5-inch, 8-inch or 14-inch 
magnetic media, utilizing both sealed (winchester) 
or removable cartridge disk techniques are supported 
and available NOW! in addition, the ACCRON offers a full 
blown, industry standard, 9-track reel-to-reel magnetic 
tape subsystem. So you can store, retrieve and process 
vast amounts of data using standard 800 or 1600 
BPI magnetic tapes that can also be used to 
interface with most major mainframe computers. 


Maintenance 


Any system is only as good as its individual 
components. The likelihood of downtime is 
minimised through high quality control and testing. 
standards at our UK manufacturing base. Each 
individual part goes through a rigorous testing 
procedure during every stage of assembly, and 
before shipping and installation, the completed 
machine will have run continuously for 72 hours or 
more, at temperatures much higher than the 
average office. However, like all good things in life, 
sometime or the other your machine will stop 
working. Our own nationwide maintenance service 
can, for a fixed charge provide you with a 
comprehensive maintenance and 24-hour repair 
service which includes all parts and labour, and, 


have in common? 


17 Z80s running at 4 Megahertz 
1 Megabyte of 200 Nsec RAM 
18 Serial Input/Output Ports 
1 Centronics-type Parallel Port 
90 Megabyte Shared Cartridge Disks 
2 Megabyte Shared Floppy Disks 
4 Shared (Spooled) Printers 
Optional Private Printers 
Running under Standard CP/M 2.2 


All in one box! 


since we manufacture ACCRON ourselves here in 
Britain, there is never a delay over waiting for a 
replacement part. 


Stability 

NEWTONS Laboratories has been trading 
(profitably) for more than 7 years. We supply 
copies of our accounts on request. The computer 
division specialises in multi-user micro systems, 
developed and supported by UK based 
professionals. Its customers include British Telecom, 
the DHSS, Local Councils, small businesses and 
large businesses such as BTR and Plessey. 
NEWTONS Laboratories is involved in continuous 
research and development. 


Dealers and OEM's, Get The Facts 


ia 

| Fi Fill in this coupon now and send it to: NEWTONS 
Laboratories, 111-113 Wandsworth High Street, 
London SW18 4JB, Tel: 01-874 6511 (5-lines). 

| Telex: 21768 (NEWTON G). 
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Speedy Basic 
from Pet 
compiler 


THE PETSPEED Basic compiler is 


' now available for the Com- 


modore 64. It isa special version, 
optimised for the new micro, 
from CBM and can transform a 
relatively slow Basic program 
into a fast machine-code one. 
Petspeed comes complete with 
documentation and is simple to 
use. 

Petspeed costs £125 plus 
VAT. For details contact 


| Oxford Computer Systems Ltd, 


Woodstock, Oxford OX7 1JR. 
Telephone: (0993) 812700. 
Petspeed is also available from 
the Commodore dealer 
network. QO 


Selling 


MICROCOMPUTERS are now on 
sale in every High Street. They 
sold in their thousands in the 
period leading up to Christmas 
and look like becoming the most 
popular electronic consumer 
item of 1983. For weeks 
preceding the holiday, tills were 
bleeping away merrily as proud 
fathers ‘‘invested in their 


| children’s futures’’. Credit cards 


were flashed and grubby notes 
exchanged, and the message 
from the traders is that the home 
micro made Christmas 82 the 
most profitable since 1979. 

It appears that it took the 


| high-pressure retailing of the 


large multiple outlets to bring 
about the microcomputer boom 
which the industry predicted for 
a much earlier date. What is now 
clear is that most retailers did not 
have the stocks to meet the 
totally unexpected pre- 
Christmas demand. 

One company to suffer from 
this problem was Dragon Data, 
manufacturer of the popular 
Dragon 32 micro. This is an 


This is the PB-100 pocket computer from Casio. It is 
designed for the non-specialist in computing. Styled on 
the existing Casio pocket computers, the PB-100 is aimed 
at business users, providing them with a number of 


functions; 10 programs can be stored, with a total of up to 
544 program steps. There are 26 memories. Expansion 
can take the form of extra RAM, allowing 1,568 program 
steps, or a cassette interface. There will soon be a special 
printer available as well. The PB-100 comes complete with 
| programming manual and costs £79.95. The RAM option 
is £13.95, the cassette interface £25.95. Contact Casio 
Electronics Co Ltd, Unit 6, 1,000 North Circular Road, 
London NW12 7JD. Telephone: 01-450 9131. 9 


New lease of life for Apple II 


| THE REVAMPED Apple II and 


products to enhance the Apple 


are available now. The Apple Ile 
takes over from the existing 
Apple II Europlus and is 
designed to be software andj 
hardware compatible with it. 
The main unit, now with 64K 
RAM as standard and a revised 
[SO-standard keyboard costs 
£845. 

The Apple Il main board has 
been entirely redesigned with a 
drastically reduced component 
count, and weaknesses of the 
original design have been tidied 
up. PAL video generation is now 
on-board and a metal punch-out 
back is provided to take 


boom pleases retailers | 


ironic twist, because the Dragon 
32 was the micro in good supply 
earlier this year when rival | 
machines were scarce. The 
problem with Dragon grew to 
such proportions that in the final 
run-up to Christmas the) 
company had to clase its order 
book. 

Tony Clark, managing 
director of Dragon Data said: 
“Repeat orders for the Dragon | 
and enquiries from new 
customers meant that we were in 
the enviable situation where | 
demand far exceeded supply. | 
Our production capacity was at 
full stretch and in some cases we 
would not fulfil orders or 
guarantee delivery by 
Christmas.”’ 

Although having a full order 
book has been wonderful news 
for Dragon Data it has caused its 
own peculiar problems, 
according to marketing director, 
Richard Wadman. Part of the 
plan to relieve these problems 
involves moving to a new and 
larger factory. The other part isa | 
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| pee 
III, as well as two new printers, | 


standard connection sockets to 
replace the rather insecure old 


systems of ribbon cables 
emerging from slots in the back 
of the machine. 

Documentation has been 
rewritten to make the system as | 
approachable as possible, and 
has been supplemented by 
turorials on disc. Apple js| 


rationalisation of the number of 
outlets carrying the Dragon. 

One of the large chains that 
carried the Dragon 32 is Currys, 
the electrical retailer. Currys 
sells both business systems and | 
its software and home| 
computers and software 
through a network of 10 
specialist Micro-C shops and 37 | 
High Street branches of the | 
Currys chain. This network will | 
eventually extend to the 
majority of Currys stores as 
staff are trained. It is what 
the marketing services man- 
ager Linda Burrow calls 
“uncontrolled expansion’’. 

Currys is firmly committed to 
providing customers with a high 
level of support, and for this | 
reason only stocks a limited 
range of machines. The current 
list of micros for the home user | 
includes the Commodore Vic-20 
and Commodore 64 machines, | 
the Dragon 32, the TI 99/4 and 
both the Atari machines. 

Also in the Currys range but | 
only available at the specialist | 


| the NewBrain computer. Currys 


| 15 stores opening coniputer 


providing two cards to upgrade | 
the display to 80 columns, the 
simpler one costing £80, the 
other £180, but this also 
provides 64K of additional 
RAM. A complete starter 
system, with 64K Apple Ile, and 
single 116K floppy-disc drive, 
80-column card and mono 
chrome monitor costs £1,199, [J 


shops are the Epson HX-20 and | 


looks on them as part of the 
home-micro range, as opposed 
to office or small-business | 
machines. The office category 
starts with the Apple I], which is 
sold both as a business machine 
and a games computer. Higher 
still are the ACT Sirius, the! 
Commodore 8000 range and the! 
Panasonic. 

Currys places a lot of 
emphasis on software. Linda 
Burrow believes that most 
people buying a computer buy at 
least one software package at the | 
same time. More important, 
most people return to the shop 
where they bought the machine, | 
to buy the software. 

And the future? ‘°*The 
Commodore 64 is going to be a 
big seller, and we are talking toa 
couple of other manufacturers | 
right now,”’ says Linda Burrow. 
“On top of that we have another 


counters this month.” 
More news on page 3! 
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Now that Superfile is here: 
‘some good things to do with 
yesterday's databases. 


Don't throw those old disks away! An obsolete OU Superfile tacks itself onto CP/M and makes the 
database could make some budgie very happy. database accessible to programs in any high level 
Superfile, the advanced new British database language. 
manager, could make you even happier . 
Just look at the advantages: L] Simple-to-use Screen Forms and Report generator 
packages 
O Variable length items — store the data you type in, 
without padding — double your disk capacity. a be ~on MP/M, CP/Net, Turbodos, Shelton 
QO) Search on all items in the database. j ; 
e eee ances 0) Made in England and widely used by the 
CX Flexible records — add new Fields at any time Government, Hospitals. schools and Universities. 
O Logically a multi-file database: relational searches O Prices: Superfile £225, Superforms £130, 
| easily done via high level language. Supertab £130, Mailing List £75 
| 
Central MicroSystems (Xeicx) =a RanmorComputing Ltd (Apple) 
Walsall, Staffs Tel 0922 26065 Southend on-Sea. Tel 0702 339262 
KGB Micros Ltd (Superbrain) SUPERFILE Sun Micro Services (Shelton} 
Slough, Berks Tet 0753 38581 Brandon, Suffolk Tel 0842 813476 
| Lace Steer ekSaatana a : Tn eee 95567 
+ eicestet Te! an indsor. Berks (ei 
ae ee a ar, THE FREE-FORM DATABASE —__ tansamateros te tuscan 
Nastar Computer Systems Ltd (Superbrain) 8" 1BM Format available from Southdata Lid 
if Chesterfield, Tel 0246 207048 
Southdata Ltd. 
| 10 Barley Mow Passage. London W4 4PH 01-994 6477 Please quote ref. PC.on all enquiries 
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GOODBYE TO FLOPPIES 


C/WPINTRODUCES 


AHA 
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C/WP have done it again. We proudly 
announce the C/WP CONTOUR, a range of 
British-made high technology 5-inch 
Winchester discs at prices starting below 
$1000. 

Suddenly your micro-computer has 
come of age. One little box, not much larger 
than a floppy disc drive, stores up to 21 
million characters. That size costs £1995 
and stores the equivalent of more than 160 
floppy discs, or 35 full-length books. Andin 
a maximum of around a fifth of a second 
the C/WP CONTOUR finds any piece of 
information your computer asks for. 

C/WP CONTOUR is available now for 
your APPLE II, IBM Personal, Sirius, 
Superbrain and many other CP/M and S100 
machines. On APPLE the C/WP CONTOUR 
supports DOS 3.3, Pascal and CP/M 
operating systems. 

Write or telephone for full details of 
this great price breakthrough. Now you,can 
afford the luxury of a Winchester. 
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RD DISC FOR £995. 
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C/WP CONTOUR PRICE LIST 
3Mb (formatted) _ B ___ £995 
6Mb (formatted) a. £1195 
12Mb (formatted) 21595 
21Mb (formatted) i £1995 
Tape streamer back-up (21Mb 4min) $1495 
All prices exclude VAT — 


C/WPFOR BIG VALUE 
IN HARD DISCS 


c/WP 


C/WP Computers 
108 Rochester Row, London SW1 1dP 
Telephone 01-828 9000 


® Circle No. 110 


7 


OUR PROFESSIONAL SERIES INTEGRATE 


The Hardware 

lona Computer (75K) 

Two 5%” Disk Drives (400K each formatted) 
14” Colour Monitor 

4 Way Disk Controller 

Centronics Printer Controller 

Colour CP/M®* 2.2 Disk Operating System 
CBASIC* 


The Professional Series Software 
Name and Address System 

Stock Control System 

Order Entry and Invoicing System 
General Accounting System 
Company Sales System 

Company Purchases System 


Other Hardware Products } 
14” Colour Monitor (Medium Resolution) 
14” Colour Monitor (High Resolution) 

7 Colour Matrix Printer 

(All lotec Hardware Products are assemblec 
inthe U.K.) 

Other Languages 


ison 5:25 
Basie ® Circle No. 111 


USINESS SYSTEMS SOFTWARE IS FREE. 


her Professional Series Software 


se/Rental and Hire Purchase System 
1¢ Recording System 
A and CBASIC are registered trade marks ol Digital Research 


80 is a registered trade mark of Microsoft inc 
is the trade mark of loTechnology ple 


TD 


! | HQ 


| ASK YOUR LOCAL DEALER 
ABOUT THE SPECIAL 


FREE SOFTWARE 
OFFER 


For further details including the name and the address of your nearest lOTEC 
Business Centre, complete this coupon and send it to the address shown below. 


Nameiprinty - CCsCtsCSCéirT pl Of BUSiNW@SS_ 


AGGTES Spee ee 


Sa ee Postal Code 


loTechnology pic 4 Playhouse Yard Blackfriars Lane London EC4V 5EX 
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GALAXY 
COMPUTER 


WHATEVER 
REQUIREMENTS 
YOU HAVE 


GM813—CPU/ yr | 


64K RAM Board i 
a 


%*& 4MHzZ80A CPU 


“vy ore 
a 


%* 64K Dynamic RAM 

*& RS232 Serial Interface 

% Two 8-Bit I/O Ports 

* 1200 Baud Cassette 
Interface 

* Extended and Page 
Addressing Modes 


GM812— 
IVC Board 


%* 80x25 Display Forma 

# On-board Z80A 
Microprocessor 

* Bulfered Keyboard input — | 

% Programmabie Character ; 
Generator ; 

* 160x75 Pixel Graphics 

% Light Pen Input 


GM 829-—FDC/ 
SAS! Board 


* Single/Double density 
operation 
% Single!Double sided drive 


; ANVAVAAALA 


operation 

* Up to3 mixed 3.5", 5.25" 
and 8" drives 

Industry Standard SAS! 
hard-disk Interface 


TWO 


SPARE 
SLOTS 


APOOO OOOO ODEON 


The cost-effective solution to 
your computer needs for only 


£1,495" 


For just £1,495 the Galaxy 2 provides the basic requirements for a small 

business system: 

® Central Processor Unit with 64K of RAM 
®@ Twin disk drives (400K storage per drive) 
@ Keyboard and 12" monitor 

But unlike many other small-business systems the Galaxy System is 
specially designed for expansion and flexibility to meet changing 
requirements. Ituses the world’s best selling micro processor, the Z80A, and is 
based on industry-standard 80-Bus boards, The business system uses only 3 
boards inthe 5 spaces available, so extra cards can be “plugged-in” to 
expand the system; for example to expand the memory, orto give a colour 
facility, or to develop the Galaxy for the particular requirements of education, 
research, software developmentetc. 

Ithas a CP/M operating system which gives access to the largest range of 
software available for any machine. In particular, Gemini can offer QUIBS; a 
small-business package developed especially for the Galaxy. 

The Galaxy has industry-standard interfaces (paralle! and serial), and 
Gemini Microcomputers can supply a full range of compatible hardware 
including a Winchester sub-system and printer. 

The Galaxy offers the most cost-effective way of obtaining a basic unit 
which is capable of developing to meet your particular requirements; now 
and tomorrow. 


SI 


Ve Gemini Microcomputers Oakfield Corner Sycamore Road 


Features include: 


Twin Z80 Processors 

64K Dynamic RAM 

800K Disc Based Storage 

80 x 25 Screen Format 

Dual Printer Interfaces 
Modular Design 

Extra Disc Drives Easily Added 
Winchester Expansion Available 
Net Working System Available 
Additional Slots for 2 Cards 
12” Green or Amber Monitor 


eseegove00 0 


<I} 


“Price is exctusive of VAT 


A MULTIBOARD COMPUTER 


Amersham Bucks HP6 5EQ 
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Provincial 
shows pull 
in crowds 


NITH AN ATTENDANCE of 23,073 | 
‘isitors in only three days the 
Northern Computer Fair was an 
inqualified success. Held at 
3elle Vue, Manchester, the 
*xhibition attracted not only 
1large number of home- 
;OMmputing enthusiasts but alsoa 
ubstantial body of professional | 
ind business people with a 
trong practical interest in per- 
onal computers. 

This interest was particularly 
‘vident on the stands featuring 
he ACT Sirius 16-bit micro- 
-omputer which included those 
xf Raven Computers, MCP 
Microsystems and The Micro 
touse — all specialists in small! 
Jusiness systems based in the 
x0rth of England. 

Other stands which attracted 
the crowds included Dragon 
Data, whose Dragon 32 must 
have been one of the best-selling 
home computers at the show; 
and Camputers, which was in- 
roducing the 48K Lynx at a 
drice of only £225. 

Following the success of the 
Northern Computer Fair, the 
hird in this nationwide series of 
»xhibitions will be held in 
3irmingham from April 28-30. 
This event, the Midland | 
Computer Fair, willtake place at | 
3ingley Hall in the centre of | 
3irmingham and it is expected 
hat it will attract visitors in 
imilar numbers to the 
Manchester show. Companies 
vishing to obtain further 
nformation about this 
xhibition should contact the 
ixhibition Manager, The 
Aidland Computer Fair, IPC 
sxhibitions Ltd, Surrey House, 
“hrowley Way, Sutton, Surrey 
M1 4QQ or telephone Roy | 
sratt on 01-643 4859. 


Perfect Writer 

'N PAGE 103 of the February issue 
re reviewed Perfect Writer from 
'erfect Software. If you would 
ke further details the address is 
‘erfect Software, 1,400 
hattuck Avenue, Berkeley, | 
‘alifornia, Ca 94709. Perfect’s 
roducts are distributed by 
ficro MarketingInternational, | 
,598 Taft Ave, Oakland, Ca | 
4618. Please mention Practical | 
‘omputing if you are coniac- 
ng.them. 
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News 


Apple, DEC and IBM 


set to compete for 


executive market 


FOR THE FIRST time the giants of 
the computer field are to meet 


head-on — in the professional | 


personal-computer market. The 
significance of the plans revealed 
by IBM, DEC and Appleare that 
each at present holds the 


| doniinant share in respectively 


the mainframe, minicomputer 
and microcomputer fields. And 
each is adopting a different 
strategy in an attempt to take the 
personal computer prize. 

The IBM PC is to be available 
immediately in the U.K. through 
official IBM channels. Full 
details on the micro itself and 
associated new products appear 
on page 35 of this issue. Support 
is to be available on a standard 


| 


24-hour turn-round basis to | 
clients who bring the problem 


machine in to !BM_ service 
centres, four of which.are being 


| set up immediately. 


DEC has announced dealers, | 


software and support arrange- 


ments for the Rainbow 100, | 


Decmate J] and Professional 


range of computers. Volume | 


sales commence in March, 
although a few machines might 
have come in earlier. The 
support arrangements are 


considerably in advance of those | 


usually provided by hardware 
manufacturers at the personal 


| computer end of the market. 


Free for the first 12 months 
and probably for around seven 
percent of the system price per 
annum subsequently is on-site 
hardware maintenance. During 


The {BM PC should sell on the 
IBM name, despite its price. 
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|| CP/M or 


‘software world such 


DEC offers the Rainbow 100, 
Decmate II and Professionai. 


the working week an eight-hour 
turn-out is guaranteed. To fix 


less serious faults and software | 


problems more quickly DEC has 
set up a 35-person unit to give 
24-hour telephone cover. Details 
of the hardware and software 
configuration sold to all DEC 
users will be held on a multi- 
terminal DEC computer system 
at the Basingstoke location of 
the unit. 

Prices, with on-site service for 


{2 months included, are £2,360 | 


for the Rainbow 100, £2,528 for 


the word-processing oriented | 


Decmate II, and £3,348 for the 
Professional 350. The Rainbow 
100 is the most direct challenge 


to established microcomputer | 


vendors, and for the price 
quoted comes with twin 400K 
floppy-disc drives, 64K of 
RAM, keyboard and mono- 
chrome display. With two 
processors — a Z-80 and an 8088 
— it can run either eight-bit 
16-bit CP/M-86 
software under its CP/M-86/80 
operating system. MS-DOS is 
available as an option. 

DEC has produced the first 


j;addition of its quarterly 


| 


Classified Software Catalogue. | 


It includes all the well-known 
names of the microcomputer 
as 
Peachtree, Graffcom, Visicorp, 
Micropro, Compsoft and 
Microfocus. Some less well- 


| appear, including Intelligence 


| 


(Ireland) Ltd., which specialises 
in communications and terminal 
emulation software. 

The catalogue is particularly 
strong on the system software 
side, with languages like C, 
Mumps, RTL/2 and _ several 
versions of Cobolavailable. The 
more unusual offerings in 
microcomputer terms are 
generally for 
compatible Professional 
and 350 machines. 

The DEC software scheme is 


very tightly controlled. Once | 


software is accepted for sale 
through the DEC distribution 
chain, DEC takes over the actual 
process of copying it on to disc, 
and print the paper documen- 
tation to ensure consistency of 
quality. DEC supports the 
package via its telephone sup- 
port service, free of charge for 
ihe first year. 


Apple is defending its 
stronghold in the personal- ,| 
computer market with 


extensions to the existing Apple 


Apple is banking on novel in- 
tegrated software for its Lisa. 


‘Tl and Apple III product ranges, 
‘and by the introduction of the 
Apple Lisa. The Lisa was 
announced in January and will 
be available in the U.K. and 
Europe in the summer. It is 


previewed on page 77 of this | 


issue. 

There is no operating system 
visible to the user in the 
conventional way, and no 

perating-system commands to 
remember and type in. Instead 
the mouse, a hand-held pointing 
device, is used to select options 
and control events on a detailed 
graphic representation of a desk 


| known DEC specialists also | top. 


(continued on page 23) 
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the PDP-11 | 
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From Apple, The Inventors Of The Personal Computer. 


Ne 


The Personal 
Professional 
Computer. 


Since Apple brought the power of computing to the desk tops of 
ordinary people with the Apple Il, the world hasn’t been the same. 


Neither has Apple. 


We've been refining and improving the way our machines work, to 


improve the way you do. 


So if an Apple was always designed to make you a better business- 
aman, roday it will make you an even better one. And faster too. 


At last, a mac’ 


to beat the App ‘le Il. 


The new Ife has an extended memory 


of 64k (easily expandable, too). 

So you can create fatter files and 
juggle larger numbers. 

Ithasa new, refined keyboard with 
user-programable function keys, full 


cursor controls and auto-repeat on every 


key. 
The Ile also features improved 
peripheral ports, 16-colour graphics and 


access to the biggest library of software in 


the world. 
Apple HL. Pound for pound 
the most powerful you can buy. 

The Apple ITI now has a standard 
memory of 256k. 

Applelllalso has its own personal 
mass storage system Called Profile and a 
vast selection of business software that 


takes advantage of the extensive capacity 


Profile offers. 
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Apple LISA: Give it 20 minutes and it will change your life. 
With LISA, Apple comes full circle to yet another computer 


revolution. LISA is a personal office system that works by representing the 
visual symbols of your desk on its screen. 

Files look like files. A calculator looks like a calculator. You simply 
point to what you need with a desk-top device called a “mouse” 

If you want to print something, you just point to the printer. 

LISA is so simple and easy to use 
people with no experience of 
computers will be happily using one ir 
20 minutes. 

There are already 600,000 Apple: 
making people and their businesses 
more efficient and profitable around the 
world. With the Ile, Il and LISA, there 
are going to be a lot more. 

Because now there’s an Apple fo 
everybody. Andeverybody shouldhave 
a friend like Apple. 


The personal computer. @opple 


Please send me further information on Apple Personal 
Systems. Tick appropriate box below. Apple Compurer 
(UK) Limited, Eastman Way, Hemel Hempstead, Herts: 
HP? 4BR. FREEPOST, Tel: 0442 60244 

O Ile. The Personal Professional Computer. 

O Ill. The Personal Business System. 

1 LISA. The Personal Office System. 


Name = 
Company/ Address 


——————— ee LeING! 
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The same approach has been 
used successfully on the up- 
market Xerox Star executive 
work station and the ICL Perq 
CAD work station. The Lisa is 
aimed firmly at the office sector, 
where Apple is looking for 
substantial fleet sales, and is the 
top of the Apple range. It costs 
$12,000, which might translate 
to around £8,000. 

To enhance the existing Apple 
II] business-oriented micro there 


are two new disc units: the 820K | Personal computers are no 


Unifile costs £650, and the 1.7K 
Duofile is priced at £1,100. Both 
are based around the new Apple- 
manufactured Twiggie 5.25in. 
floppy drive, also used in the 
Lisa. 

The new drive uses slightly 
non-standard floppy discs, with 
two read-write holes cut in the 
plastic outer envelope on each 
side of the disc instead of the 
usual one. Apple says this 
dramatically improves the 
reliability of the double-sided 
floppy, as the read-write heads 
are not pressing against each 
other from opposite sides of the 
disc, which can distort the 
flexible recording surface as it 
rotates between them. Media 


costs are around $10 a disc at the | 
| the decision-making hierarchy. 


moment, higher than conven- 
tional discs, but with Verbatim 
and 3M manufacturing Twiggie- 
style floppy discs prices may 
reasonably be expected to fall as 
volume builds up. 

Apple is also now selling 
printers, which allows the firm 
to offer customers a complete 
system with the Apple name on 
every component for the first 
time. The dot-matrix printer 
costs £450, has a 10in.-wide 
platen, a 3K print buffer, six 
different character sets loaded 
up in ROM, and prints at 120cps 
using a nine-by-seven dot 
matrix. 

The daisywheel printer costs 
£1,200, has a ISin. platen and 
prints bidirectionally with letter 
quality at 40cps. Both printers 
use industry-standard interfaces 
and so can be used with non- 
Apple equipment. 

Personal computers are the 
most rapidly growing sector of 
the whole computer market. 
According to DEC U.K. 
managing director Darryl 
Barbe, in excess of $1 billion has 
been spent so far on the DEC 
personal computer project. 

Apple, a smaller and newer 
company, with turnover now 
just reaching $1,000,000,000 a 
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News 


year, has made a proportion- 
ately greater investment with the 
Lisa, putting all its chips on the 
table, according to Apple 
Chairman Steven Jobs. 
Software development alone for 
Lisa absorbed two person 
centuries of effort. ‘“‘We are 
willing to bank the company on 
this,’ comments Jobs. 

With this full commitment by 
such heavyweight companies it 
must be obvious to the most 
cautious potential user that 


SOFTWARE 
Try before you Buy 


If you need software on a trial or shoft- 
term basis — you need ATLANTA 
RENTALS. 


Famous names in our huge library of 
software include all Visicorp products 
Micromodeller, Desktop/Plan, 
‘Microfinesse, Micropianning, TABS, 
Padmede, Wordstar, Cardbox, Format-80, 
dBase I! etc. etc. 


longer untested things suitable 
only for the intrepid. In 
consequence, fleet sales to large 
companies are expected to 
account for a growing 
proportion of sales. 

IBM has many of the top 
Times 100 and Fortune 500 
companies on its books already 
as mainframe customers. DECis 
probably in there somewhere 
too, supplying minicomputers 
or board-level products to some 
part of the organisation. Apple 
is, relatively speaking, the 
outsider. Plenty of Apple IIs are 
in use in large companies, it is 
true, but since the unit cost is so 
much lower it may not have been 
forced to develop such good 
contacts at the higher levels of 


We also provide the hardware — Apple Il 
and Apple ill, Sirius 1 and now the IBM, 
plus top quality printers, monitors, hard 
and floppy disk drives, sheet feeders, 
line plotters and all peripherals to 
complete the rental picture. 


No capital expenditure, no membership 
nonsense, and no waiting. Fixed 


charges, full support and friendly 
people. 


Rental hotline 01-729 1411 
fitlanta Data Systems 


350/356 Old Street, London, EC1V 9DT. 01-739 5889 


C 


The greatest strength in this 
type of selling lies with IBM, 
which does not really have to do 
much more than add a credible 
personal computer product to its 
range to sell heavily to its existing 
customer base. DEC is offering 
very good support arrange- 
ments, which are likely to make 
its personal computers appeal to 
people who have not used 
computers before and whoreally 
want aS many sources of worry 
removed as possible. Apple is 
putting its faith in innovation, 
sinking a heavy investment into 
making the Lisa office system as 
easy to use as the state of the art 
allows. 

Apple Computer U.K. Ltd., 
Eastman Way, Hemel 
Hempstead, Hertfordshire HP2 
THQ. Telephone: (0442) 60244; 
DEC, Marketing Commun- 
ications Dept. P.O. Box 110, 
Reading, Berkshire RG2 OTR; 
or telephone the new DEC 
Customer Information Centre 
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FULL DETAILS AVAILABLE FROM 


The Educational Company 
Longlands Avenue 


on Basingstoke (0256) 59200; Newtown Abbey 
IBM United Kingdom Product Co Antri 

Sales Ltd, P.O. Box 32, Alencon o Antrim 
Link, Basingstoke, Hampshire Tel No: 0231-52333 
RG21 1EJ; telephone (0256) 

56144. 
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More news on page 24 


STEMMOS 


the 


dBASE Il 


24 


experts 


TEMMOS are one of Britain's 
leading software houses 
and specialists in dBase II 

TEMMOS offer a helpline for 
dBase |l users 


TEMMOS wrote Autocode |” 
the only intelligent 
program generator 
for dBase || 


TEMMOS hold monthly 
seminars in the heart of 
London on dBase II 


— An opportunity for anyone from 
engineer to businessman to write their 


own microcomputer program. 

- And for the programmer the chance 
to write programs in a fraction of the 
time. 


Seminars: 

7,8, 9, Feb. 7, 8, 9, Mar. 4, 5, 6, Apr. 2, 3, 4, May. 
6, 7,8, Jun. 4, 5, 6, July. 1, 2, 3, Aug. 

5,6, 7, Sept. 3,4, 5, Oct. 78,9, Nov. 5, 6, 7, Dec. 


STEMMOS 
The Key to 
successful 
software 


Please send me more information on: 


dBase II 
Autocode | 
dBase II User seminars 


Name: 
Company: 


a 
a 
= 


Address: 


STEMMOS LTD 


344 Kensington High Street 
London W14 8NS 


Tel: 0 1-602 6242 Telex: 893003 STEMOS G 


shave tt Autton Tate Aulocede | Stemenoe Lit 
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| life expectancy of more than 


BBC Micro 


News 


becomes a 


two-channel ‘scope 


[HE GSL ANALOGUE SIGNAL | 
display and analysis system will | 
turn a BBC mode! B computer 
into a large-screen storage 
oscilloscope. [t has a _ two- 
channel input and can accept | 
frequencies up to the high audio 
range. It also has a printer. 

A fixed number of screens can 
be stored in memory and can be 
recalled for subsequent com- | 
parison. The two input channels | 
can be triggered automatically 


or externally. Sampling time can 
be varied from 0.002 to 25 
seconds. The system uses the 
computer’s high-resolution 
graphics with 250 by 500 pixels. 

The system costs £1,206.35 
for a monochrome system and 
£1,407.60 for the colour system, 
both prices including VAT. For 
further details contact GSL, 2 
North Way, Andover, Hamp- 


| shire SPIO 5AZ. Telephone 


(0264) 58744. 


Midwich games joysticks 


THE MIDWICH JOYSTICKS have a 


200,000 operations. Made of 
injection-moulded plastic and 
designed to sit comfortably in 
the hand they are available for 
the Dragon 32, BBC Micro, 
ZX-81] and ZX-Spectrum. 

A push-button switch is 
incorporated in the handle, 
which may be used as a fire- 
button. Each joystick or pair of 
sticks comes supplied with the 


appropriate connector for the 
machine in question, and in the 
case of the ZX-81 and Spectrum 
there is a four-channel joystick 
port. Prices are: Dragon 32, 
£15.98; BBC, £13.00; ZX-81/ 
SPecimuime sul seo cee lahie 
controller board costs £22.95. 

Midwich Computer 
Company, Rickinghall House, 
Hilderclay Road, Rickinghall, 
Suffolk 1P22 1HH. Telephone: 
(0379) 898751. 


Electrical modeller 


AC/MP IS AN ELECTRICAL Circuit- | 
modelling CAD package which 
will run on a CP/M system. 
Capable of modelling any AC 
circuit with up to 24 nodes, the 
package solves the simultaneous | 
linear equations that are usually 
associated with electrical circuit 
design. . 
There are file, file-editing and 
plotting capabilities. Functions | 
include Gain, both linear and in 


dB, Phase, ZIn and ZOut for 
input and output impedences, 
and Bandwidth. A normal 
printer can be employed to print 
frequency-response curves, 
which are log-log scaled. 
AC/MP is available from 
Harcourt systems, 9a Keswick 
Road, Orpington, Kent BR6 
OEU. Telephone: Orpington 
26469, 
More news on page 29 
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graphics... 
From only 


£125! 


First, there was the world-beating 
Sinclair ZX80. The first personal computer 
for under £100. 

Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they've sold over 500,000 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there's the ZX Spectrum! With 
up to 48K of RAM.A full-size moving-key 
keyboard. Vivid colour and sound. High- 
resolution graphics. And a fow price that’s 
unrivalled. 


Professional power- 
personal computer price! 


The ZX Spectrum incorporates all 
the proven features of the ZX81. Butits 
new 16K BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) ora massive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version. If so, you can still return it later 
for an upgrade. The cost? Around £60. 


ZX Spectrum 


LUE RED 
EDIT CAPS LOCK 


BEEP 


Ready to use today, 
easy to expand tomorrow 


Your ZX Spectrum comes witha mains 
adaptor and ail the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together representa 
detailed course in BASIC programming. 


Whether you're a beginner or a competent 


programmer, you'll find them both of im- 
mense help. Depending on your computer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing. 

There’s no need to stop there. The 
ZX Printer-available now — is fully 
compatible with the ZX Spectrum. And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232/network interface board. 


Sinclair ZX Spect 


16K or 48K RAM... 
full-size moving- 
key keyboard... 
colour and sound... 
high-resolution 


GREEN CYAN YELLOW 


INV, VIDEO 


MAGENTA 
TRUE VIDEO 


PEN & CLOSE 8 MOVE 


RESTORE at a 


L PRINT 


FLASH 


Key features of the 
Sinclair ZX Spectrum 


®@ Full colour-8 colours each for 
foreground, background and borde 
plus flashing. and brightness-intens 
control. 


@ Sound—- BEEP command with varia 
pitch and duration. 


@ Massive RAM-16K or 48K. 


@ Full-size moving-key keyboard - al 
keys at normal typewriter pitch, wi 
repeat facility on each key. 


@ High-resolution-256 dots 
horizontally x 192 vertically, each 
individually addressable for true hi 
resolution graphics. 


@ ASCII character set~with upper-a 
lower-case characters. 


@ Teletext-compatible —user softwal 
can generate 40 characters per lin 
or other settings. 


@ High speed LOAD & SAVE-16K in 
seconds via cassette, with VERIFY 
MERGE for programs and separat 
data files. 


@ Sinclair 16K extended BASIC- 
incorporating unique ‘one-touch’ 
keyword entry, syntax check, and 
report codes. 


BLACK 
DELETE 


"GRAPHICS. 


spectrum software on 
iettes —available now 


2 Spectrum software library is 

g every day. Subjects include 

, education, and business/ 

1old management. Flight 
tion...Chess...Planetoids... 

.. Inventions... VU-CALC...VU-3D 
Record Controller...there is 
iing for everyone. And they all 
illuse of the Spectrum’s colour, 
and graphics capabilities. You'll 
:a detailed catalogue with your 
am. 


xpansion Module 

s module incorporates the three 
ns of Microdrive controller, local 
twork, and RS232 interface. 

stit to your Spectrum and you can 
up to eight Microdrives, 

inicate with other computers, and 
wide range of printers. 

: potential is enormous, and the 
:will be available in the early part 
for around £30. 


mclSir 


Research Ltd, Stanhope Road, 
rley, Surrey GU15 3PS. 
mberley (0276) 685311. 


The ZX Printer- 
available now 


Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set —including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions. Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, atong with 
fullinstructions. Further supplies of paper 
are available in packs of five rolls, 


“7 lanes aa | 


The ZX Microdrive- 
coming soon 


The new Microdrives, designed 
especially for the 2X Spectrum, are set to 
change the face of personal computing 
by providing mass on-line storage. 

Each Microdrive can hold up to 100K 
bytes using a single interchangeable 
storage medium. 

The transfer rate is 16K bytes per 
second, with an average access time of 
3.5seconds. And you'll be able to connect 
up to 8 Microcrives to your Spectrum via 
the ZX Expansion Module. 

Aremarkable breakthrough ata 
remarkable price. The Microdrives will be 
available in the early part of 1983 for 
around £50. 


How to order your ZX Spectrum 


BY PHONE -Access, Barclaycard or 
Trustcard holders can call 01-200 0200 for 
personal attention 24 hours a day, every 
day. BY FREEPOST-use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 


E Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. 


Access or Trustcard. 

EITHER WAY- please allow up to 28 
days for delivery. And there’s a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt -and we 
have no doubt that you will be. 


duitee | 


| Qty Item Code Item Price Tote | 
is Sinclair ZX Spectrum- -16K RAM version 100 125.00 
Sinclair ZX Spectrum — -48K RAM version _ _ 101, 175.00 ~ | 
| Sinclair ZX Printer 27 59.95 = | 
Printer paper (pack of 5 rolls) 16 11.95 
| — Postage and packing: orders under £100 28 2.95 —_ | 
L. - ordersover£100 29 ~| 495 | 
Total £ _ 

| Please tick if you require a VAT receiptL] - | 
| *| enclose a cheque/postal order payable to Sinclair Research Ltd for £; | 
| *Please charge to my Access/Barclaycard/Trustcard account no. 

*Please delete/complete SQV 4a ieee sae se SB 
| as applicable ° | 
| |Signature - mal | 

PLEASE PRINT 
( guaine. Mribars/Miss ff Nfs) Lot) a ae 
[Address | |} ttt is ssi lititisttit| 
| | Boch? ACK MES CUB ERAGE! 

| ee CL) el) ef ji) Lerc 903) | 
ost no stamp needed 


Prices apply to UK ai Export prices on application. 


Sinclair ZX Spectrum-technical data. 


Dimensions 

Width 233 mm 
Depth 144mm 
Height 30mm 


CPU/ memory 

Z80A microprocessor running at 3.5 MHz. 
16K-byte ROM containing BASIC interpreter and 
operating system. 

16K-byte RAM (plus optional 32K-byte RAM on 
internal expansion board) or 48K-byte RAM. 


Keyboard 

40-moving-key keyboard with full upper and 
lower case with capitals lock feature. AllBASIC 
words obtained by single keys, plus 16 graphics 
characters, 22 colour control codes, and 21 user- 
definable graphics characters. All keys have auto 
repeat. 


Display 

Memory-mapped display of 256 pixels x 
192 pixels; pilus one attributes byte per character 
square, defining one of eight foreground colours, 
one of eight background colours, normal or extra 
brightness and flashing or steady. Screen border 
colour also settable to one of eight colours. Will 
drive aPAL UHF colour TV set, or black and white 
set (which will give a scale of grey), on channel 36. 


Sound 

Internal loudspeaker can be operated over 
more than 10 octaves (actually 130 semitones) via 
basic BEEP command. Jack sockets at the rear of 
computer allow connections to external amplifier/ 
speaker. 


Graphics, 

Point, line, circle and arc drawing commands 
in high-resolution graphics, 
16 pre-defined graphics characters plus 21 user- 
definable graphics characters. Also functions to 
yield character at a given position, attribute at a 
given position (colours, brightness and flash} and 
whether a given pixel is set. Text may be written on 
the screen on 24 lines of 32 characters. Text and 
graphics may be freely mixed. 


Colours 

Foreground and background colours, bright- 
ness and flashing are set by BASIC INK, PAPER, 
BRIGHT and FLASH commands. OVER may also 
be set, which performs an exclusive-or operation 
to overwrite any printing or plotting that is already 
onthe screen, INVERSE will give inverse video 
printing. These six commands may be Set globally 
to cover all further PRINT, PLOT, DRAW or CIRCLE 
commands, orlocally within these commands to 
cover only the results of that command. They may 
also be set locally to cover text printed by an 
INPUT statement. Colour-control codes, which 
may be accessed from the keyboard, may be 
inserted into text or program listing, and when 
displayed will override the globally set colours 
until another control code is encountered. Bright- 
ness and flashing codes may be inserted into 
program or text, similarly, Colour-control codesin 
aprogram listing have no effect on its execution. 
Border colouris set by a BORDER command. The 
eight colours available are black, blue, red, 


magenta, green, cyan, yellow and white. All eight 
colours may be present on the screen at once, 
with some areas flashing and others steady, and 
any area may be highlighted extra bright. 


Screen 

The screen is divided into two sections. The 
top section - normally the first 22 lines ~ displays 
the program listing or the results of program or 
command execution. The bottom section - 
normally the last 2 lines - shows the command or 
Program line currently being entered, or the 
program line currently being edited. It also shows 
the report messages. Full editing facilities of 
cursor left, cursor right, insert and delete (with 
auto-repeat facility) are available over this line. 
The bottom section will expand to accept a 
current fine of up to 22 lines. 


Mathematical operations and functions 

Arithmetic operations of +, -, X, +, and raise 
toa power. Mathematical functions of sine, 
cosine, tangent and their inverses; natural logs 
and exponentials; sign function, absolute value 
function, and integer function; square root 
function, random number generator, and pi. 

Numbers are stored as five bytes of floating 
point binary - giving arrange of +3 X10? to 
+7 X10" accurate to 9/2 decimal digits. 

Binary numbers may be entered directly with 
theBIN function. =,>,<,>=,<=and<> may be 
used to compare string or arithmetic values or 
variables to yield 0 (false) or1 {true). Logical 
operators AND, OR and NOT yield boolean results 
but will accept 0 (false) and any number (true). 

User-definable functions are defined using 
DEF FN, and calied using FN. They may take up to 
26 numeric and 26 string arguments, and may 
yield string or numeric results. 

Thereis a full DATA mechanism, using the 
commands READ, DATA and RESTORE. 

A real-time clock is obtainable. 


String operations and functions 

Strings can be concatenated with+. String 
variables or vaiues may be compared with=, >, <, 
>=, <=, <> to give boolean results. String func- 
tions are VAL, VAL$, STR$ and LEN. CHR$ and 
CODE convert numbers to characters and vice 
versa, using the ASCIl cade. 

A very powerful string slicing mechanism 
exists, using the form a$ (x TO y). 


Variable names 

Numeric - any string starting with a letter 
(upper and lowercase are not distinguished 
between, and spaces are ignored}. 
String -A$ toZ$. 
FOR-NEXT loops - A-Z. 
Numeric arrays ~ A-Z. 
String arrays - A$ toZ$. 

Simple variables and arrays with the same 
name are allowed and distinguished between. 


Arrays 

Arrays may be multi-dimensional, with sub- 
scripts starting at1. String arrays, technically 
character arrays, may have their last subscript 
omitted, yielding a string. 


—| | oo | — || 


ZX Spectrum 


Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GUIS 3PS. Tel: Camberley (0276) 685311. 
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Expression evaluator 

A full expression evaluator is called during 
program execution whenever an expression, 
constant or variable is encountered. This allows 
the use of expressions as arguments to GOTO, 
GOSUB, etc. 

It also operates on commands allowing the 
2X Spectrum to operate as a calculator. 


Cassette interface 

The ZX Spectrum incorporates an advanced 
cassette interface. A tone leader is recorded 
before the information to overcome the automatic 
recording level fluctuations of some tape 
recorders, and a Schmitt trigger is used to remove 
noise on playback. 

Alf saved information is started with a header 
containing information as to its type, title, length 
and address information. Program, screens, 
blocks of memory, string and character arrays 
may all be saved separately, 

Programs, blocks of memory and arrays 
may be verified after saving to confirm successful 
saving. 

Programs and arrays may be merged from 
tape to combine them with the existing contents 
of memory. Where two line numbers or variables 
names coincide, the old one is overwritten. 

Programs may be saved with a line number, 
where execution will start immediately on loading. 

The cassette interface runs at 1500 baud, 
through two 3.5 mm jack plugs. 


Expansion port 

This has the full data, address and control 
busses from the Z80A, and is used to interface to 
the ZX Printer, the RS232 and NET interfaces and 
the 2X Microdrives. 

IN and OUT commands give the!/O port 
equivalents of PEEK and POKE. 


ZX81 compatibility 

2X8i BASIC is essentially a subset of 
ZX Spectrum BASIC. The differences are as 
follows, 

FAST and SLOW: the ZX Spectrum operates at 
the speed of the ZX81 in FAST mode with the 
steady display of SLOW mode, and does not 
include these commands. 

SCROLL: the ZX Spectrum scrolis automatic- 
ally, asking the operator “scroil?” every timea 
screen is filled. 

UNPLOT: the ZX Spectrum can unplota pixel 
using PLOT OVER, and thus achieves unpiot. 

Character set: the ZX Spectrum uses the 
ASCI character set, as opposed to the ZX8} 
non-standard set. 

ZX&1 programs may be typed into the 
2X Spectrum with very little change, but may 
of course now be considerably improved. The 
2X Spectrum is fully compatibie with the 
2X Printer, which can now print out a full upper and 
lower case character set, and the high resolution 
graphics; using LLIST, LPRINT and COPY, 
2X81 software cassettes and the ZX 16K RAM 
pack will not operate with the ZX Spectrum. 


Portable Forth 


HAVE YOU EVER spent a lonely | such as a screen editor and a full’ 
evening in a hotel room wishing | Z-80 assembler, which should 


vou could get on with that 
relational database you were 
writing in Forth? No, we haven’t 
either, but if you do miss 
programming in Forth as you 
travel the world, Kuma 
Computers has developed a 
version of Forth for the Osborne’ 
portable micro. 

Kuma Fig Forth runs under 
CP/M and conforms to the Fig 
Forth international standard. It 
includes a number of features 


Camera-to-computer 
graphics interface 


MICROSIGHT will give a 
microcomputer eyes for less 
than £500. The system comprises 


a standard CCTV camera, a) bestoredin RAM, while analysis 
camera-computer interface and | can be carried out to determine 


vision software. The Microeye 
camera-computer interface 
sends images to the computer as 
eight-bit digital video. 

System software includes a set 
of processor and disc-handling 


i 


routines, plus six machine-code | (0223) 208926. 


Tandy’‘s 16-bit micro 


TANDY {S TO OPT FOR the Zénix | 
multi-user operating system on 
the new TRS-80 model 16 
microcomputer. The micro is 
based on the Motorola 68000 
processor, which lends itself 
readily to Zenix, a Unix-like 
operating system. The micro_ 
also has a second Z80-A 
processor to handle house- 
keeping tasks. 

The new micro is upgradable 
from the Tandy model II via a 
special kit. It can handle up to | 
three terminals simultaneously 


| 
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running different applications. MicroSight 2 (CID) £2990+Vat 
The memory capacity is MicroSight 1 (CCTV) £499+Vat 
| expandable from the initial 128K Vision Interfaces from £99+Vat 


| listings. Kuma Fig Forth costs. 


News 
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make life easy for the Forth 
programmer. The most 
interesting feature is that it uses 
CP/M files for all operations. 
There is a comprehensive 
manual, with a tutorial for 
newcomers to the language, as 
wel] as some demonstration 


set 


£85 and is available from Kuma 
Computers Ltd, 11 York Road, 
Maidenhead, Berkshire. 
Telephone: (0628) 71778. iM 


FULL DETAILS AVAILABLE FROM 


Gem Systems Ltd 
2 Crawford Road 
Hatfield 
Tel No: 30-64137/66148 


HERTFORDSHIRE | 
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routines to read the incoming 
data and process it for high- 
resolution display. Images can 


features such as length, width, 
perimeter and centre of gravity. 

Microsight comes with full 
documentation and costs £495 
plus VAT. For information con- 
tact Digithurst Lid. Telephone: 


Q 
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to 512K. 

The single-user model 16 is 
able to run model II software on 
a more powerful machine and 
costs £3,599 including VAT fora 
single-drive machine. The 
minimum multi-user system 
requires an additional 128K 
RAM and a hard-dise unit. The 
machines will be available 
through the nationwide Tandy 
dealer network. ip] 


For details contact: 


ISTHE 


Digithurst Ltd. 
Leaden Hill, Orwell, Royston: 
Herts, SG8 5QH 

Tel: (0223) 208926 
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G.W. COMPUTERS LTD 
RANGES 


LONDON’S WEST END 
BETTER SERVICE 


NATIONWIDE OVERNITE SERVICE 
PROBABLY THE WIDEST SELECTION OF NETWORKS... 


MORE PRODUCT 


MICROS...AND PRINTERS ON DISPLAY NATIONWIDE 
*****THE NEW DBMS IIl (series Ill of the world’s first ‘task-robot-programs’)* **** 


Mbasic & word-star compatible. 
1400 character record sizes. 
mathematical scratchpad... 

record relational indexes........ 
translateable to any Janguage..........- 
User-defineable reporting....... 

field protection/classification..... 
sorts ‘alpha or numeric’ any window 
either-or. same as. greater. smaller. 


#teee FE ATURES***** 


32000 records per filename.. ‘ 
20 main/200 sub fields per record............... 
field and record related formutae......... 
‘Jump-to' any of 32000 records per file. 
random/binary/key/multiple field search.. 
‘if-then’ questioning... 

file protectionpassword entry 

speed of 500 records per 20 seconds... 
tange match. not match. integer match. 


12 ontine flie architectures.. t re 

240 fields using cross-reterencing. 

cross-record calculations. F : 
*Jump-to’ any recordtn 12 fies. —_ : 
User-defineable files/field vords/sizes...............5+ 
endless ‘either-or matching.. partite <i 
formutate/recalt on selection criteria............-.. 

12 interrogation question types 

short filing output/audit trails............... 


ONE OF THOUSANDS OF DIFFERENT TASKS ON WHICH THIS PROGRAM MIGHT BE EMPLOYED 


DMS'S MACROS WORK FROM THE MOMENT YOU INSERT THE ‘TASK DISK’ IN THE COMPUTER DRIVE 
Simply design your file, give its fields your words, setup your report mask, and then enter your records. Switch to ‘automatic drive’ and formulate any task you wish the program to 
fulfill, the task is stored as a macro. Take a copy of the program on another ‘task disk’ and from then on, the task disk will function without a single key-stroke. Think of anumber of 
such ‘task disks’ such as “stock-re-order reports"; “stock-valuation reports”; “sale-mait-shots”; “production-process-analysis”; “patient history analysis"; ‘research-anatysis”; 
“budgetting” “purchase/sales-analysis’; “personell-file-analysis”; “vehicle-location control”; “tibrarian analysis"; “plus more? 


Previous issues showed examples of ‘employees-short-llst’, ‘garage stock re-order’, ‘sales analysis’ ‘ilbrarian’s list’ ‘hospital's patient list’ here is an ex- 
ample of a ‘rental recording file’ and some reports it might generate. 


The record may {ook like this: One report might be: select ?? all records 
1-record number (413 ) where the amount of payments are fess than 
2-client (Radio cars Itd ) 50 pounds, that were taxi-phones and faults 
3date of contract (01.04.81 ) were detected. When found, pick up the cross 
4-date last pmt (12.02.82 reference code and look up that record to 


Another report might be: select ?? all records 
in the file where the commencing date of 
rental was 04.81 and the term was greater than 
12 months. Print a list of all those records 
where the date last payment was prior to (ie 


5-period/frequency (36 / monthly identify the supplier. 
7-amount of pmt (22.50 ) 
8-item type (Taxi-phones ) 


9-repairs made (faulty microphone — item replaced ) 
10 cross reference (3.422!C details of full system spec and supplier) 


smaller than) 03.82 and prepare a short 
address file for ‘reminders . 


DBMS Il (WITHOUT MACROS) AND DBMS Ili ARE FULLY IMPLEMENTED UNDER CPM-86 (tm) and MS-DOS (tm) le: (SIRIUS/VICTOR/IBM) 
DBMS Il IS 395.00 (or 250.00 by mail order ex. training). DBMS lil is 575.00 (or 295.00 by mail order ex. training) 


TELEPHONES: 01-636 8210 : 01-631 4818 


MICRO-COMPUTERS 


GRD BK imertace portsk’board 
GVO 

-G&0 Dualimes enciosed 
‘Superbrasn 6&K RAMZ20K desks 
‘Superbrain 64K RAM/700K disks 
Superbrain 64K RAMI.5M disks 
‘Superprain 64K RAMIOM desks 
Compustat 64K RAMAOK disks 
Compustar 64K RAM/S20K disks 
Comoustas 64K RAMI700K disks 
Comousiar 64K RANI SH disks 
‘Advantage 64K RAM/700K disks 
Advantage 64K RAMS 3M desks 
Horizon 64K RAME.3M disks 
$02 BK RAMVT00K disks 

S02H 6: RAM7.3M disks 

£06 61K RAMIOM diss, 

B16 BEKI70K disks 

Sirius 1 128K/1.26 disks, 
Sittys 2 126K/2.4M disks 

S000 128K1.2M disks 

188K RAIW200K disks 

PC BAK RAME40K disks 

PCI SK GHOK disks 

082 2K RAM 

6080 1 Meg disks 

6 CBM personal computer 

{| GEROPM2 diss Monitor 
ACS800-2 64K RAMMIM disks 
ACSB0010 20K/10.5Meg disks 
PCA001/12 64K RAM/SOK disks, 
APC 128K RAM/2M disks 
Concept 16 bt pc 

GBD 64K RAMQ20K disks 

26 64K RAMUTOOK disks 

2% BK RAMi2.2M disks 


AS computer prices include mbasic as standard. 
Al prices marked £ are 8N6 bit mactines. 


SYSTEM DEAL SAVES YOU 
1500.00+ 


Choose any computer, any printer and 30 diskettes 

add 65.00 for cables and testing. 

add 10% warranty for 1 year (optional) 

add 110.00 for delivery & installation (optional) 
training optional extra 100.00 


NORTHSTAR 


TELEVIDEO 


and get completely *'**FREE**** 
cpm handbook §0 basic exercises 
OBMS It magic wand wipro 
moasic 80 diagnostics 

recover autoload instant basic 
cbasic diskigames library case 


****totai value 1$25.00°*** 
If the system value exceeds 4000.00 then you get the G80/86 


software packages value 690.00 also 
THATS OVER 2000.00 POUNDS WORTH OF SOFTWARE FREE 


2000 sheets paper 
magic calc 
msortidsort 


-Microline 80 
-Microtine 82A 
-Microtine 83 
-Microline 84 
MX80/FT-3 
-MX100/FT-3 
-DP 9000 

-DP 9501 

-DP 9501 (A) 
9145 RIO 


EPSON 
ANADEX 


QUME 
NEC 


ORE 
TEXAS 


DIABLO 
RICOH 
OLYMPIA = -ESW 103 14 CPS 


-ESW 77? 55 CPS 


PERIPHERALS & 
ACCESSORIES 


-& Meg hard disk 

+11 Meg hard disk 

-20 Meg hard disk 
-Multiplexor 7 station 

-Mirror backup card 
-Compustar 10 Meg hard disk 
-CDC 96 Meg hard disk 

-16 Bit wgrade 

-18 Meg hard disk 

- Meg hard disk 

-42 Meg hard disk 

-26 Meg hard disk 

-5MG fixed/SMG removeable disk 


CORVUS 


INTERTEC 
N’STAR 
RODIME 


MORROW 
GENIE 


cdc -sisided tloppy drives 

-disided floppy drives 

-disided d/track drives 
MEMOREX -soft/hard s/sided diskettes (10) 
SCOTCH _ -104/2D double sided (10) 
SSE Softbox PET to CPM (tm) 

Sirius 8/16 bit SMHz card 
QUADRAM 4K print spoolericopier 
BIZCOMP -RS232/auto-modem 1200 baud 450. 
AST -Port expanders {4 tmnts to 1 prtn395.00 
GIX -Port expander (switches) 95.00 
GIX Port expander (switcher) 95.00 


NOTE: Corvus drives with multiplexor may network 
sirius .. Superbrain.. Concept.. PET.. Victor.. 18M 


TLX: 892031 TWCG (BOSTON 94-0890) 


SOFTWARE 


-BUS V8.00 (Accounts) 
-DBMS Hl (Database) 
-DBMS {I (by mail order only) 
-DBMS Ill (database) 
-DBMS fl (oy mail order only) 
‘OSORT & MSORT (MBasic Files) 
Sales Ledger 
-Purchase Ledger 
-Nominal Ledger 
Stock-Controt 
-Address-Maller 
-QASorvOQNSort (500 Recs/14secs) 
-Auloload & Recover 
MICROSOFT -Mbasic 80 
-Fortran 80 
Cobo! 80 
-Basic Compiler 
‘MU Ilsp/mu star 
MICROPRO = -Word-star 
-Mail-merge 
Spelstar 
-Datastar 
-Super-sort 
-W-stalM-merge/Sp-Star 
-BStam (communications) 
-BSims {telecomms} 
-Despool 
CBasic 
-Pascal MT 
-Quickscreen 
-Spellbinder 
-T/Maker 
CIS Cobo! 
“Forms Il 
SORCIM -Super Calc 
-Pascal M 
STANDARD -Quic-N-Easy 
PEACHTREE Magic Wand 
-Magic Cale 
S'Soft -Diagnostics 
N'West Statpak 
OASIS -The Word 
ITHACA -Pascal Z 
MICROSTUFF -Cross-talk (Telecomms) 
WOOLFE «Movel (Micro 10 Micro) 
Software formats on atl micros in our hardware list. 
All prices marked £ are available 8/16 bit formats. 


TERMS & ETC 


G. W. Computers Ltd (Grama (Winter) Ltd) 
b> Bedtora Coun Mansions 
seatord Avenue 
LOonoon vv.uU.1. enqiana. 
(el: U1-636 8210: UIAKST 4816; IX BYZUST IWC O 
BOSION O1NCe 1X ¥4-L8YU 
24 nour answerpnone-ieave aoaress tor ‘Intopacks 
we dO not operate a reader Ss reply Card semice. 
lerms: U.W.U. Of U.U.U. Prices mNClude V.A.1. NO 
deaiers 


BYROM 
DIGITAL 


F. GELLER 
LEXISOFT 
LIFEBOAT 
M'FOCUS 


tne apove "SIs are NOI exnausuve 
Please call in only by prior appointment 


G80/86 SOFTWARE 


Fully implemented on MS-DOS, CPM 2.2 and CPM 86 (tm) 
Works on IBM, Sirius and Victor 3000 and all micro-computers in our price list 


Sale ledger (95 pounds) 
Purchase ledger (95 pounds) 
Nominal ledger (95 pounds} 
Aged analysis (25 pounds} 
Stock control-valuation/re-order (95 pounds) 
The invoicer (95 pounds)* * 
The address mailer (95 pounds) 
Qasort/Onsort (500 records/15 seconds) (95 pounds) 


Each module is a set of ‘tast disks’ designed for minimal learning curve. This software derives from modules of ‘DBMS fil’ and runs 
reports without your secretary having to touch a single key. 


Consider the advantages in these features. The user manual is contained in FIVE pages. All reports are generated by robot 
functions. Reliability tested (benchtest PCW June). Works in a network multi-user environment. Fast easy data entry. 
Files are re-organised and sorted automatically. 
Produced by the same people that originated ‘BUSiness’, ‘OBMS II’, ‘DB-CALC’, ‘AUTOLOAD AND RECOVER’ ’ETC’ and sold 
successfully over the past five years. 
Also see our advertisement next page.. the software above comes ire with a system purchase (excluding items marked ** and 
DBMS III). 


The G80/86 networks 


Based upon one hard disk and multiplexor module the G80/86 networks feature full network sharing of data resources by adding 
different stations that may be as various as Sirius/Victor 9O00/IBMSuperbrain/Pet/N’ star/Sanyo. The low-cost start-up of a 
network could be simply 
1 hard-disk of 5 mgbytes 1 multiplexor 1-2 stations 
1750.00 695.00 from 795.00 
We also have a special ‘spooler module’ as well as software controtlable port expanders and modems for output to telephones, 
printers, and screens so that a number of terminals may share the resources of one printer, as well as be able to send files over the 
telephone at any time (day/night) to both store on the hard disk and print out as well. 

Imagine a terminal atea remote site, being able to send/receive its files to/from the main network's hard disk/printer overnight to be 
examined and processed the next day. 

The commands are literal English. Like: (send file ‘ledger’ to port ‘B‘ {the modem) at*11.30) 


only from G. W. Computers (the leaders in database) 
Call us on 01-636 8210 or 01-631 4818 


and leave your address for our standard ‘infopacks* 


IMAGINE EVENTUALLY BEING ABLE... 


With an IBM PC, Modem, dot matrix and daisy printer, to start your day with our robot task disks working under CONCURRENT CPM 86 (tm). 


Enter virtual console O and telephone your head-office to call all yesterday's ledger files and store them locally on your hard disk. 

Now switch to virtual console 1 and while console O runs concurrently for about an hour, get a 1000 mail-shot running to the daisy printer. 
Now switch to virtual console 2 and while consoles 0/1 run concurrently, get the ‘robot task’ of producing a stock-re-order report out to the fast dot 
matrix. 

Now switch to virtual console 3 and while consoles Q/1/2 run concurrently, do some programming, or file-reorganising, or any other task you might 
require. 

Foufvirtual computers all running concurrently on one computer, batch processing to various devices or else queue-spooling theiroutput through 
print buffers of up to 500K storage and spreading the load through time on fewer printers. 


Advance notice 


ducing forward developments of 
DBMS Ill ‘TURN-KEY’ software 


Three enhancements will be available for DBMS II towards late Spring/Summer 83. 


1) anew"FORMS DBMS II’ will enable you to design your business forms with embedded formulae (ie; quantity * prite for involces) to suit your 
own particular stationery 


2) anew “EQUATION PARSING DBMS III’ will enable you to set up field formulae {as in calc-programs) so that DBMS III will overlap-areas of all the 
‘word-processing type’ programs currently available in a rudimentary.manner. 


| 
That means'a DATABASE program, totally resident in the RAM of your machine, leaving you with all the disk space for data, capable of ‘caic’.and 
‘text’ processing as well as the already unsurpassed features incorporated in DBMS III 


PROBABLY THE MOST POWERFUL INDIVIDUAL PIECE OF SOFTWARE AVAILABLE TODAY 
® Circle No. 120 


Includes 
£1000 worth 
of software. 


Yes! Only £1095 (or only £895 with one disk drive) 
will buy you the Morrow Designs Micro Decision. As 
advanced and sophisticated as those costing several 
times the price, the Micro Decision comes packaged 
with a comprehensive variety of software. 

Micro Decision features:— 

* 64K bytes of RAM 

* Z80A processor at 4Mhz 

** Two RS232C serial ports 

* Floppy disc controller for up to 4 drives 

* 200K bytes formatted per drive 

** Format compatible with Osbourne, Xerox, IBM PC 
* Compact; 16.7" wide, 5.3” high, 11.3” deep 
Software supplied as standard:— 

* WORDSTAR: Word Processing System 

* CORRECT-IT: Checks and corrects spelling 

* LOGICALC: Financial modelling and forecasting 
* CP/M 2.2: Disk Operating System 

# BASIC-80: MicroSoft BASIC language 

* BAZIC: North Star compatible BASIC 

* PILOT: Programming learning language 

* MICRO MENUS: Operators CP/M roadmap 


Adda suitable VDU and printer, and you have all 
the hardware and software you need. Example 
shown—complete business system with VDU, Printer 
and the Exact Accounting System, guaranteed for 
one year — £2295. 

** Prices exclusive of VAT and carriage. Prices subject 
to change. Dealer enquiries welcome. 


| Return this coupon for further details of The Micro Decision. | 
| Name Position i 

Address I 
I bc BENE Microcomputer Specialists 


Mes meee mee 46 Balham Hiah Road London SW12 9A Tel: 01-675 5325/67 


® Circle No. 121 


We take ali the quessin 
out of terminal buyin 


Micropute ts a fast developing distributor with the sole The Insight Terminal is again, extremely competitively 
aim of guiding you through the systems jungle. We carefully priced offering an even greater arnount of features than 
test, evaluate and then select the best product fromitsown = the K9. 
marketplace. We then add our own extensive product 


knowledge and all the necessary ancillaries related to the ae mates tam ia 10 ee pee Iiniajesa be vat ont 
main product. All this fully backed and protected by fast, mania features * Gelapuervat yall Graphic Sapley 
comprehensive nationwide servicing and maintenance VARGIS ned) SB ANE re ase AICI RET 
coverage. Delivery on all insight Terminals is ex-stock and prices 
K9 Terminal Start from as little as £595.00 + VAT 
Main features: All Micropute products are backed by anationwide 
@ 80 x 25 (including status line] ®@ Underlining service and maintenance team 
@ Green display @ Half intensity 
@ Seperate keyboard @ Protected mode For further technical data anc the name of your 
@ Function keys @ Line and block graphics Nearest dealer send the coupon now! 
@ Self test @ Televideo compatible - ae eS ee 
@ Reverse vi — Fit re SKit 
deo ® Baudrates to 9600 (icAWALTE) api g sre acm id. Cheshire SKI 6QY | 

The K9 Terminal is undoubtedly one of the most 

competitively priced terminals available on the market today | Name Position = | 


which can offer so many outstanding features. 


The K9 Terminal is supplied to us by 1.C.L and includes the 
type of back-ups and product development that you would =, CompanyAddress —— — — 
expect from a major manufacturer. | 


Company Name __ = : = | 


Delivery is ex-stock and this amazing terminal is now 
available at the incredible price of only: £525.00 + VAT. ~ 


Insight Terminal 

Main features: 

As the K9 Terminal plus, ®@ Customised for Wordstar 

@ Deeper contrast on screen = @ Optional 15"screen 

@ Black screen surround @ Optional graphic display 
{eliminates reflections) @ Alternative emulations. 

@ Deeper recessed screen VTS2, Beehive 


Catherine Street, Macclesfield, Chesnire SKI 6QY. Tel: (0625) 612759 
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The right software i 


Service Centre 


i] | 

for your application from ** 
COMPUTECH FINANCIAL ACCOUNTING PACKAGES 

COMPUTECH exc | 

j 

{ 


Inveicing and Stock Recording 
Sales, Purchases and General Ledgers each 
Also costing and group consolidation 


COMPUTECH UTILITIES DISK 

for reliable error checking copying, 

diskette scan, interpret and patch, etc 

VisiCalc, Applewriter and other Apple software (Prices on request) 


COMPUTECH CHAIN MAIL 

A mailing merging document processor which may 
be used with text files, including random files and 
Applewrlter 1.4 binary files 

COMPUTECH GRAPHICS DISK 

for printing Apple pictures and graphs on Epson and 
Microline (free with printers purchased from Computech 


COMPUTECH TERMINAL UTILITIES 
Apple to Apple and Apple to mainframe from $ 


CoOMPUTECh DAP IM 
TARAS 1S 


< GQ FOLOMIBE sxsveM 
DIPLOMAT VIDEO DIGITISER 
store a frame from video camera in 4 fiftieth of a 
second, process and print 
ge DIPLOMAT PARALLEL Interface 
cee y = DIPLOMAT SERIAL COMMUNICATIONS Interface 
——" DIPLOMAT RAM 16 Memory Expansion 
DIPLOMAT CLOCK/CALENDAR 
LOWER CASE Character Generator with Applewriter 1.4 
enhancements 
MICROMUX Data Exchange (Max 16 Ports) from 
MATRIX PRINTERS, Microline and Epson with om 
graphics and up to 200 cps from 
MICROLINE Optional Character Generator 
DAISY WHEEL PRINTERS, Olympia, Qume, Ricoh 
from under & 
Prices exclude VAT, Carriage and Packing 


468 Finchley Road, London NW3 6HP. Tel: 01-794 0202 


® Circle No. 123 The Apple logo is a trade mark of Apple Computer Inc. VisiCalc is a trade mark of 


IN JANUARY 18 IBM finally 
aunched its Personal Computer 
n the U.K. nearly 18 months 
ifter its American introduction. 
)f course the IBM PC had been 
ivailable in the U.K. for some 
ime but only as a ‘‘grey”’ 
mport, not with the blessing of 
he company itself. 

The new machine does not 
how any remarkable advances 
ver its American cousins. The 
-eyboard has been specified for 
he U.K. The drives are now 
20K. The minimum RAM is 
iow 64K instead of 16K — IBM 
srovided a cassette-based 16K 
nodel for the home-market in 
America. The PC no longer 
jeeds a mains transformer to be 
idded. All these were expected 
ind delivered: anything more 
adical, such as replacing the 
088 chip with an 8086, has not. 

Possibly the most original 
mart of the launch is that IBM 
1as formed a new subsidiary, 
BM United Kingdom Product 
sales Ltd, to market the new 
nachine. Outlets will be 
uthorised dealers and IBM 
2etail Centres, with bulk 
surchases or ‘‘fleet sales’’ being 
sandied direct. 

Many people had wondered 
iow IBM was going to sell what 
;, by IBM standards, a low- 
sriced computer. The new sales 
ompany indicates that it will be 
doking for high turnover. 

However, in U.K. terms the 
BM PC is not exactly cheap. 
*he retail price of the minimum 
elf-sufficient system, with 64K 
‘f RAM and only one 160K 
loppy disc, is £2,080 plus VAT. 
4 proper business system, with 


Digital Research's offering 


JIGITAL RESEARCH may not have 
vritten PC-DOS, but it has 
yroduced a range of products to 
un on the IBM PC. First is 
igital’s own DOS, CP/M-86, 
0 rival Micro-Soft’s. To en- 
‘ourage people to use it, Digital 
las priced it at only £42 — about 
yne-quarter of the cost of the 
BM version. 

In addition, CP/M-86 
ncorporates some enhance- 
nents. They include a print 
pooler, to allow background 
winting while the micro is used 
‘or something else, GSX 
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The PC launched 
in Britain — 
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- official 


Already here in numbers as a “grey” import, the IBM-PC.is now — 3 with official back-up. 


128K of RAM and two 320K 
drives, plus printer, is priced at 
£3,442 plus VAT. As the printer 
is only an Epson MX-80 wearing 
an IBM badge, not a letter- 
quality printer, this is not going 
to give too many rival suppliers 
sleepless nights. 

The IBM PC broke new 
ground when it was launched in 
the U.S., just as the Sirius | did 
in the U.K. A year or so later, 
however, there are many micros 
on offer with superior 
performance ata similar, or even 
a lower price. 

Most of the major computer 
manufacturers have now 
entered the micro market. DEC 
and Wang have produced 


Concurrent CP/M-86, will also 
be available, plus a range of 
programming languages such as 
CBasic, CBasic Compiler, 
Pascal MT +, Cis Cobol, and 
PL/1. 

Concurrént CP/M-86 canbe 
bought separately or as part of 
the PC Power Pack. This 
includes a Percom Data 5.25in. 
Winchester hard disc, a 256K 
RAM board and controller. 

Finally, Digital Research has 
announced Logo for the IBM 
PC. It will be able to use the 
whole of RAM, giving up. to 


excellent micros, and Data 
General has virtually halved the 
price of its Enterprise 16-bit 
machine. The Sirius is by. now 
well established. 

IBM will undoubtedly do well 
with the PC, but is unlikely to 
sweep the market in quite the 
way achieved in the U.S. 

Initially, however, there will 
be many major companies who 
want the IBM machine. They 
will be buying in bulk, and able 
to negotiate a discount. 
Anyway, they may have IBM 
mainframes or minis and not be 
too bothered about the price. 
These buyers will probably 
absorb all the spare machines 


|.a standard. 


company starts manufacturing 
at Greenock in Scotland later 
this year. When you have people: 


| clamouring to buy micros and 


they are in short supply, why 
reduce the price? 
At least this will give the “‘plug 


compatible’? manufacturers — 
‘of which there are now many — 
‘a chance to build their market 


share. For whether the IBM PC 
is a huge success, or just a 
success, it is certainly going to set 
It will generate 
massive amounts of software 
and, as continuing sales of the. 
Apple II demonstrate, software 
sells hardware. If it does not sell 
IBM hardware, then the plug- 


IBM can supply until the) compatible rivals will benefit.[] | 


MicroSoft’s Multiplan spreadsheet is proving to be one of 


the most popular of its type. It'is already available for the 


‘xtensions for use with graphics 100,000 workspace nodes. 
yackages and a library of device Contact Digital Research 
lrivers for use with various | (U.K.) Ltd, Oxford House, 
,opular printers. ; | Oxford Street, Newbury, Berk- 
A multi-tasking version of the: shire RG13 !JB. Telephone: 
mous operating system, called.! (0635) 35304. | 
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Apple Il, Wang PC, Olivetti MS-20 and Victor 9000 micros, 
among others. Now it has been produced for the |BM PC and 
customised for the IBM keyboard. An excellent extra 
featureis the ability to “paint” in colour to produce blocks or 
windows of information. Contact Microsoft Europe Ltd. 
Telephone: (04427) 75091. 
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Now the VIC 20 and 64 can 
communicate with PET peripherals 


GOEL 
ill MA it 
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wo 


LOL 


VIC and 64 users 


Would you like to be able to access any of these 
peripherals from your computer? 


¥3 megabyte disks (Commodore 4040 drive) 
1 megabyte disks (Commodore 8050 drive) 
10 megabyte disks (Commodore 9090 hard disk) 


Printers including a wide range of inexpensive 
IEEE and RS232 matrix and quality printers 


IEEE instruments such as volt meters, plotters etc. 


Now you are no longer limited by the VIC or the 64's 
serial bus. Simply by attaching INTERPOD you can 
vastly increase the power of your VIC 20 and when 
used with the new 64, INTERPOD turns the computer 
into a really powerful system. 


INTERPOD costs $125.00 plus VAT 


INTERPOD 


Oxford Computer Systems (Software) Ltd. Hensington Road, Woodstock, Oxford OX7 1JR, England Tel. (0993) 812700 


PORN He 
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Oty 


With INTERPOD the VIC and 64 become capable of 
running really professional quality software such as 
Word-processing, Accounting, Instrument control and 
many more. 


INTERPOD will work with any software. No extra 
commands age required and INTERPOD does not 
affect your computer in any way. 


Using INTERPOD is as easy as this: 
Simply plug INTERPOD into the serial port of your 
computer, power-up and you are ready to 


communicate with any number of paralle] and serial 
IEEE devices and any RS232 printer. 


THE PROFESSIONALS CHOICE 


Act Sirius 1 

16 Bit Stand Alone Micro 
with superb features. 
128K, 1.2MB Floppies 


CPM86 as standard — £2395 | 


Altos 

Up to 4 terminals and 40MB 
of Winchester Disk. 

One of the biggest selling 
small business systems 
starting at £2200 

16 Bit system with 8 
terminals available. 


IBM Personal 
Computer 

The world’s most popular 16 
Bit Stand Alone Micro 
64K-512K RAM, 

700K Floppies 

5-12MB of Winchester Disk 
available, MSDOS standard 
From £2515 


Videcom Apollo 
15 inch green screen. 

Full tilting and swivelling 
VDU. Detachable keyboard. 
Optional 132 column screen, 
25 function keys dedicated to 
Wordstar Two models: 750K 
or 1.5MB disk drives, CP/M 
based. From under £1800 


Superbrain fl 

Still a leader in 8 bit price 
performance, KGB having 
sold over 600 Superbrains 
has unbeatable experience 
on them. From £1485. 


= 


savin \ 


Word Processing - Wordstar £250. Mailmerge £75 
Full on-screen facilities enabling the printing of 
standard letters and preparation of mail shots. 


o 


Accounting - From £300 per module. 
Integrated accounting systems with Invoicing. Sales. 
Purchase and Nominal Ledgers. 


Financial Modelling — Micromodeller £645 
Budgets. forecasts and accounting data become easy 
to prepare. Allows “what if’ projections 


1° 


Calculation - Supercaic £175 
Electrome worksheet for preparation of budgets and 
tables of data. 


Record Keeping - DMS £400, D Base I! £395 
Personnel. stock or any other records with quick 
retrieval. sorting and reporting. 


Sales Office Management - Sales Desk £300 
For the busy sales office to manage sales leads 
and marketing lists. 


Accounts - IRIS £950 
Incomplete records and time recording systems 


Payroll] - From £350. 
Up to 500 employees both weekly and monthly paid 
Automatic deduction for items like company pensions 


Graphics - Price depends on application. 
Full on-screen graphics both colour and black and 
white. 


Engineering - SPERT £450 
Suite of programmes for PERT analysis and civil 
engineering applications. 


Communications - Liberator £250 

Enables a micro-computer to act like a mainframe 
terminal and transfer data from Floppy disc to another 
computer. 


| 


019 9991000100 


Lanquages - From £15). 
Most major computer languages are available: Basic, 
Cobol, Fortran, Pascal and Assembler 


Solicitors — Solace £1600. 
Solicitors accounting. ‘client accounting and time 
recording. 


Multi-terminals — MP/M.and Oasis from £350 
Multi-user systems available. 


MICROS LIMITED 


14 Windsor Road, Slough SLI 2EJ. Tel: Slough (0753) 38581/38319. Telex: 23152 K Micro. 


and inScotland: Micro Change Ltd.TelferHouse,/4/80 MillerStreet,Glasgaw Tel:041.204 1929 
® Circle No. 125. 
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You’re just one step 


from one-step 


accounting 


K 
; 


Anagram Systems’ 
Integrated Accounts 
is, simply, the most 
eis. ~ comprehensive, 
ip * easiest to understand 
integrated accounting 
y package available to 
* Commodore users, It is the 
best reason yet for choosing Commodore. 

And now there is Anagram Integrated 
Accounts with integrated Stock Control — on top 
of superb Anagram standalone Stock Control 
and ledger packages. Just look at these features 
and options. 


CALLE hey ry, 
Me ity 


Full integration: Anagram Integrated Accounts 
consists of Sales, Purchase and Nominal 
Ledgers, Cash Book, and functions which permt 
journal entries, file maintenance and report 
printing in remarkable detail. All these are 
automatically updated when you make an entry. 
In the version with Stock Control, creating an 
invoice updates the stock as well as the other 
modules. 


Single- or multi-user: Anagram Integrated 
Accounts, with or without the integrated Stock 
Control, can be supplied either single-user, or 
multi-user for up to five machines for only £300 
extra per machine. The same goes for Anagram 
Stock Control. 


Hard disk or floppies: Integrated Accounts is 
on just one floppy disk — compare that to 
competitive packages — and runs successfully 
with the Commodore twin disk units. Integrated 
Accounts with Stock Control and Sales Order 
Processing ideally requires a hard disk, 


@ Sr ANAGRAM SYSTEMS 
— C) Sf 60A.Queen Street. Horsham. West Sussex 
— RH 13 5AD. Tel. (0403)50854 58153 
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Open Item or Balance Forward: Choose which 
system you want for each account — you can even 
mix the two, 


Extensive analysis: Each sales invoice can be 
analysed across ten nominal headings; each 
purchase invoice across eight. You can set up 
budgets within each nominal heading to get 
comparisons of ‘budget to actual’ at any time. 


Easy to understand, learn and usé: 
Anagram Accounting and Stock Contro} 
packages are designed for 
busy people who don't want 
to mess about with 
computers. They usé 
ordinary book-keeping 
terms without jargon. 

Your Commodore dealer should 


— - 
have these packages ready = 
for demonstration. If not, 
phone Anagram and we 
will fix a demonstration for “a aS 
ee ee — es 
7 


you. Or send the coupon. 
e 


To: Commodore Special Promotions 
Department, 675 Ajax Avenue, Trading Estate 
Slough, Berkshire SL! 4BG. 

Telephone Slough (0753) 79292 


Send me brochures on the Anagram packages | have ticked 
and tell me where to see them running. 


0 Integrated Accounts with Stock Control 
O Integrated Accounts (1 Standajone Stock Contro! 
C Standalone Ledgers 


Name : = 
Position 


Company = 
Nattite of business 5 
Address ae — 


County —_ Postcode 


Telephone No. 


Any exisung CBM computer 


| 
4 commodore 


COMPUTER ie 


@ Circle No. 12€ 
PRACTICAL COMPUTING March 1982 


(GBM 1s a tademark of 
Cemmadore Business Machines: 
UK Lid 


Ax 
as 


Boris Allan discusses different approaches to the logical processes of argument. 
WHEN EXAMINING any argument for its | ‘i$ 


validity Aristotle suggested that there are 
two key aspects to be studied. The first 
aspect is what we now call deductive logic — 


| 


the process by which we move from our | 


assumptions to our conclusions. Aristotle 
was concerned to find valid processes of 
argument by what hetermed apodeitic logic. 

The other aspect is what we might now 
call inductive logic — the nature and status 
of our assumptions. He was concerned to 
find valid bases for argument by discerning 
the essences of things. 

Aristotle realised that. each initial 
condition is itself a result of earlier 


conditions. Why is the initial condition an | 


initial condition? On page 175 of Aristotle, 
H B, Veatch explains: ‘‘at each stage of the 
explanation the why-question recurs, and 
aprarently so as never to, receive a final 
answer.”” 


Aristotle’s method 


In mathematics and those subjects con- 
sidered to be mathematically inclined the 
Aristotelean distinction between induction 
and deduction has been codified into what is 
termed the axiomatic method. In mathe- 
matics an assumption is called an axiom, 
defined in the Oxford Dictionary as ‘‘a self- 
evident proposition, requiring no formal 
demonstration to prove its truth but 
received and assented to as soon as 
mentioned.’’ The axiomatic method derives 
its power from the possibility of deriving 
many results from a few assumptions, the 
axioms. The classic example is that of 
Euclidean geometry — see Mathematics in 
wesiern culture, chapter 4. 

In contemporary mathematics a proof 
consists of showing now a conclusion 
follows from the assumptions. If a 
conclusion does follow from the axioms 
then it is often termed a theorem of the 
system. Suppose you had the assertion that 

(A + By = A® + 2AB + B? 
To prove it is true one has to make certain 
assertions and by use of accepted rules of 
derivation produce the above result. 
Concepts of modern mathematics, pages 76 
and 77 makes eight assertions. You prove 
One assertion, the theorem, by use of other 
assertions, the axioms. The first axiom to be 
listed by Conceprs of modern mathematics 
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(A+ B)+C=A + (B+ C0) 
This is not a self-evident truth, it is the 
associative law of addition and has to be 
shown to be true — that is, it is treated not as 
an axiom but as a theorem. 
The associative law might seem to be self- 


| evidently true since 


8+4+5=3+4+ (4+ 5) = 12 
But why should it be true for numbers other 
than 3, 4 and 5? And even if it were true for all 
numbers why is it true for A, B and C? We 
are back to Aristotle’s distinction: 
ultimately you cannot justify your axioms 
unless you ‘‘know’’ that something is true. 

How would you define the meaning of 1? 
It is impossible to define | in terms which do 
not presuppose other numbers, yet everyone 
knows what is meant by |. We all know that 
1 + 1 = 2, but how do you prove that the 
first | is the same as the second 1? 

Does | man + | woman = 2 chiJdren? 
Our knowledge of numbers is intuitive. By 
some means or other as we grow up we come 
to know that 1 + | = 2 — though not in 
some cases. Our knowledge of numbers is a 
clear example of what Aristotle calls 
inductive logic. 

In A mathematician’s apology, pages 140 
and 141, G H Hardy, a mathematician of 
note, has written: ‘‘a real mathematician 
has his conscience clear; there is nothing to 
be set against any value his work may have; 
mathematics is, as I said at Oxford, a 
‘harmless and innocent’ occupation.” 
Hardy suggests that the keynote of 
mathematics is the ability of the 
mathematician to transcend 


to create, 


References } 
mathematician’s apology by GH Hardy. 
Cambridge University Press (1967) 
lathematics in western culture by M 
Kline.Penguin Books (1972) 

Gédel’s proof by E Nagel and J R Newman, 

Routledge & Kegan Paul (1958) 
The logic of scientific discovery by KR 
Popper. Hutchinson (1968) 
Concepts of modern mathematics by 
| Stewart. Penguin Books (1975) 
Aristotie by H B Veatch. Indiana University 
Press (1974) 

Wittgenstein’s lectures on foundations of 

mathematics by L Wittgenstein. 

Harvester (1976) 


real 
mathematics, 


reality. He distinguishes between 
mathematics and _ trivial 


where real mathematics is distinguished by 


the quality of thought. 
Take the assertion 1 + | = 2 as perhaps 
being the mosi primitive of all axioms in 


mathematics, assumed by all subsequent | 


proofs. In what can the assertion be 
justified, as it cannot be proven by more 


primitive axioms. The only possible justi- | 


fication is that it has always been the case. 

The justification must be in terms of our 
experience, of taking one thing and then 
another and finding there are two things — 
though at the subatomic level funny things 
may happen. The process by which we come 
toourconslusionthat | + 1 = 2isinductive, 
and is similar in form to an assertion that the 
sun will rise tomorrow. 

The axiomatic method in mathematics is 
built upon inductions which are totally 
reasonable but nevertheless are still 
inductions. Is it any more reasonable to 
accept the reasoning in Principia 
Mathematica by Russell and Whitehead 
than to accept the sun ‘ising? 


Induction distinction 


A distinction is claimed between what is 
termed scientific induction and ordinary 
induction. If we can predict that the sun will 
tise tomorrow by use of laws of relativity, 
then it is held to be more convincing than 
just hoping, because the laws of relativity 
applied to the solar system depend upon a 
wider range of inductions. Yet all applied 
laws are generalisations based on pasi 
experience. 

Ever since Aristotle, philosophers and 
scientists have been aware of the key 
problem of induction. In this century 
Popper presented a means by which one 
could evaluate scientific and ordinary 
arguments. As you can never prove that an 
argument will be true for all time, he 
suggests we should investigate ways of 
establishing the falsity, or incorrectness, of 
assertions. ‘‘There will be a revolution”? is 
an example of an assertion which is 
inherently untestable because we have not 
decided when, if ever, the revolution will 
come. ‘‘By 1984 there will be a revolution” 
is testable, because by 1985 we will know 

fcontinued on next page) 
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(continued front previous page) 
whether it has happened or not happerted. 

Popper split arguments into two classes: 
scientific, that is testable, arguments and 
metaphysical or not testable arguments. 
The test always has to be against reality. One 
could fault arguments by examination of the 
deductive processes used to relate the initial 
assertions to conclusions, that is the 
deductive aspects. In testing against reality 
you are actually testing the original 
assertions. If the deductive aspect is correct, 
then any conclusion is only a product of the 
original assumptions. 

A mathematical argumerit i$, in one 
sense, an example of metaphysics: there are 
no testable conclusions, and mathematical 
induction is simply a variant of axiomatic 
systems. The case for the initial assumption 
is based ultimately on inductionssuchas | + 
| = 2. It is then assumed to be true for a later 
version, and the successor to the later 
version is then worked out. If the difference 
between the two versions is according to the 
formula, then the formula has been correct. 


By pure induction it is then possible to | 


generalise that it is true for all cases. This 
appears to be justified by a rule which allows 
you to follow on from successive 
happenings and so, it is claimed, it is in some 
way different from using laws of relativity to 
predict the sun will rise tomorrow. The logic 
involved in moving from the assertion that if 
it is true for 1 and true for N it is true for 
N+1 and for 1+ 1 =2 is simply inductive. 
We know that we can replace N by | to give 
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N+ 1 = 2, but can it be justified by.a totally | 
deductive argument? 

Commentators who have followed on 
from Popper, especially Lakatos, have 
noted that when faced with the collapse of 
an argument yet with the deductive part of 
the argument appearing to be correct, it is 
usual to add extra assumptions to | 
accommodate the new results. The Bohr 
theory of atomic structure is a good 
example. Mathematical arguments can be 
faulted on their initial assumptions, as well 
as on their process of argument — see 
Wittgenstein’s lectures on foundations of 
mathematics. But when one comes to 
examine correctness proofs for actual 
programs, the addition of extra axioms | 
becomes very popular. 

Take the trivial program 

10A = 

put forward as perfectly correct, and | 
therefore a refutation of the argument that | 
there is no thing as a correct program. One 
only needs to note that there is no Let and no 
End for the program to be shown to be 
incorrect, and thus to refute the assertion 
that the program is correct. When faced 
with such refutations the automatic reaction | 
of some is to change the grounds for 
argument. 

One obvious way of adding extra axioms 
is to restrict the type of language and thetype 
of machine. To prove programs correct ina 
vacuum js pointless — they must run on a 
specific machine. 


It is not possible to leave this topic with- | 


( 
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out mentioning a powerful argument 
concerning the inadequacy of deductive 
processes of argument in mathematics. 
When | called the program trivial | was 
thinking of Gédel’s Theorem, the simplest 
exposition of which is in Nagel and 
Newman’s Gédel’s proof. 

Godel showed that in any system which is 
sufficiently non-trivial to refer 10 itself, 
there are assertions whose truth or 
falsehood cannot be established by 
derivation from other assumptions. A 
complex computer language may produce 
programs which are untestable by 
mathematical means, if one accepts the 
truth of Gédel’s proof. 

Popper wrote in The logic of scientific 
discovery that he did not believe that there 
was such a thing as a valid inductive 
argument, because being inductive it could 
never be established as correct. Popper also 
wrote that he was not considering 
mathematical induction, because 
mathematics was part of metaphysics, that 
is mathematical arguments had no relation 
to reality. On page 72 he considered 
mathematical axioms, in this case those of 
Euclid, as purely conventions with no 
relation to reality, or as hypotheses with 
relation to reality. 

My assertion is that though cofrectness 
proofs can be useful in establishing 
consistency in programs they cannot 
establish correctness in the real world. What 
the effort involved would seem 
rather fruitless. 
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12,000 MEMBERS CAN'T BE WRONG — BEEBUG PROVIDES THE BEST SUPPORT, 
FOR THE BBC MICRO. BEEBUG MAGAZINE — NOW 36 PAGES — DEVOTED EX- 
CLUSIVELY TO THE BBC MICRO. 

Programs — Hints & Tips — Major Articles — News — Reviews — Commentary. 
PLUS members discount scheme with National Retailers. PLUS members Software 
Library ~ a growing range of software from around £3.50 per cassette. 10 
Magazines a year. First issue April 1982. Reprints of all issues available to 
members. 

June Issue. Program Features: Mazetrap, Mini Text Editor, Polygon: Plus articles on 
upgrading The User Port, TV set and Monitor review, Graphics part il, More, 
Assembler Hints, Structuring in BBC Basic, Plus BBC Bugs. 

July/August Issue. Program Features: Beeb Invaders Patchwork Programming 
Screen Dump, Plus Teletext articles using the mode, BBC Cassette, Buys Fix, Soft- 
ware Review, using the User Port, more on Structuring in Basic, Using User Defined 
Keys, Input Function and many Hints & Tips. 

September Issue. Games Programs: Higher/Lower and Hangman, plus String 
Search Program, Articles on Debugging Programs, a safe verify, new user guide, Er- 
rata, Creating and Moving Multicoloured Characters, Logic on the Beeb, Ideas an 
Colouring and Shading, Acorns ROM replacement charge, plus much more. 
October Issue. Program Features: Alien Attack, Calender Generator, Union Jack, 
and Memory Display Utility. Plus articles on Debugging, Improving Key Detection. 
Acorn Press Release on 0,S. 1.2 and Issue Il Basic, The Tube and Second Processor 
Options, a New Series for Less Experienced Users and Software Reviews. 
Dec/Jan Issue. Program Features: Space City (Invader type game}, Breakout, Artist, 
(Joystick painting program), Rescue {Miraculously retricves programs after Bad 
Loading or ‘Bad Program Message”’) and Pack — a program to compact basic pro- 
grams and disc system review, Software reviews — inciuding Wordwise, Book 
reviews, adding Joysticks interface to Model A; How to access the video controller, 
chips and ideas for the newcomer; plus a new crop of hints and tips. 


MEMBERS SOFTWARE LIBRARY + 
GAMES 1. STARFIRE (32k), GAMES 2, MOONLANDER {16ki, 3D NOUGHTS AND CAOSSES. GAMES 3. 
SHAPE MATCH (16k), MINDBENDER [16k), GAMES 4. MAGIC EEL (32k). 
13% discount 10 members on the excellent wordwiso word procassing package — 


bid represonts a seving off 
overtf 5.00. 


Make cheques to BEEBUG and 

send to: 

BEEBUG Dept &, 374 Wandsworth Ad 
4ondon SW3:4TE 


~ Send £1.00 & SAE for Sample. 
Membership: UK “£5.40 for six months 
£9.90 for one year. 
Overseas one year only: 
Europe £16.00 Middle East £1900 
Americas & Africa £21.00 
Other Countries £23.00 
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St Albans, Herts, ALT 1AR 
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FULL DETAILS AVAILABLE FROM 


MSS Computer & Business 
Consultants 
54 Chapel Road 
Worthing 
Tel No: 0903-34755 
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WINCHESTER 
KILLER -£750 


_ The incredible Scorpio 6.2 Mbyte » 
hard disk alternative from 

| HAL Computers 
annihilates small 

| capacity Winchesters. 


DISTINGUISHING — 
CHARACTERISTICS ~ 


Hard disk capacity and speed with 
the capability of interchangeable media. 
Scorpio 8 eliminates the worries of head 
crashes, drive alignments, lost data or backup, with a 
new application of field proven floppy technology. 


Fully Apple Il compatible - DOS 3.3, Pascal 1.1 and CP/M. 


Uses all standard Apple DOS commands — appears to Pr | 
Apple as a massive 8 inch floppy. a 

HOW SCORPIO 8!S KILLING THE SMALL 

WINCHESTER | 


J 


CAPACITY (MB) 


0.15MB  FLOPPY’DRIVE 


oe 


| REWARDS 

B Winchester capacities.on floppy disks. 

@ Removeable media — a cartridge pack 
of five 5.25 inch diskettes each of 1.2 Mb 
capacity. 

B High speed DMA data transfer. 

@ Cost effective and software compatible 

| 


3MB HARDDISK | 


6.2 MB ‘SCORPIO 8, 


BYTES PER £ 


disk memory expansion. 
Removeable media means separate 
packs can be kept for different 
applications. 

All this for £750, complete with power 
supply, interface, cables and software. 


450 FLOPPY ORIVE 


3000 HARD Disk| 


8250 ‘SCORPIOS 


To claim your ais cantact us at the 


address shown below. 
i fy Y, UY HAL Computers Limited 
Invincible Road, Farnborough 


Y 7 Hants.GUI47QU 
Galt rls Me 


® Circle No. 129 


THE MOST DIFFICULT THI 
ABOUT GETTING A 
IS GETTING THE RIGHT ONE. 


BBC MICROCOMPUTER 
BBC Micro Model B..........0.0.....06 .419.00 
Games Paddles ye ce WS 


12" Monochrome Monifor............. ; 


Single Disk Drive .. 230.00 


Selection of business, educational, graphics & 
games software availabe from 3.50 


EPSON HX-20 
PORTABLE COMPUTER 


Diminutive fully fedtured business 
computer that is small and light enough 
fo slip into a briefcase. Specification 
includes integrated LCD screen, printer 
and microcassette; 16K RAM 
expandable to 32K and its own 
rechargable power supply. Ideal for 
people on the move — data can be 
subsequently ‘down loaded’ on toa 
larger machine when you return 


to base. 402.00 ex. VAT 


CROMEMCO C-10 
PERSONAL COMPUTER 

A full feature personal business 
computer system inciuding 

software — for the price of a YDU. Also 
the entry point into the renowned 


Cromemco range. 4495 90 ex.VAT 


w= , 

C-10 SP Personal Computer Superpok inc. 
280A Processor, 64K Memory, Single 5'/a" 
390K Byte Floppy Disk, 24 x 80 Screen, CKBA 
Keyboord. CP/M Compatible Operating System, 
plus Word Processing, Financial Planning & 32K 


BASIC Software .. eT 1195.00 
Additional 544” Floppy Disk Drive ....... 450.00 
120 Word/ Min Daisy Wheet Printer ......675:00 


OSBORNE 


Osbome Portable Computer inc. Standard 
Softwore -- Wordstor, Maiimerge, Supercalc, 
MBASIC, CBASIC, CP/M ....,..... 1250.00 
Osbome Double Density Version inc. USDC-P 
SySIGIn Wienne Oss ctl. 86 2 oe 1375.00 
Osbome Storter Kit inc. Daisy Wheel heed 
Printer’ 1699.00 


os BORNE 
_ Truly portable personal small computer 


system housed in a ‘snap tegether’ 
case complete with business programs, 
30 YOU Can start work almost anywhere. 


4250.00 ex. var 


PRINTERS — IMPACT 
Anadex DP9500A 132 Cols., ISOCPS Matnx 
Printer with Graphics, 10, 12.5, 13.3, 16.4 
Char/In, Low Noise ... 1150.00 
Anodex DP9501A 132 Cols, 15OCPS Matrix 
Printer 10, 12, 15, 16.4 Chot/In, Low 

NOISE Maer een tnte ches ccceabyess 1150.00 
Anadex DP9620A 200CPS Printer, Low Noise, 
10, 12, 15, 16.4 Chat/In 100 CPS in Double 
Poss Enhanced Mode. Sree 1250.00 
Anadex WP6000 Dual Mode Printer 132 Cols, 
150/180CPS Conaspondence Quality, 
300/330CPS Draft and Graphics Mode. Diablo 
630 Protoco! Emulation. 1950.00 
Epson MX80T/3 Tractor only 8OCPS _...349.00 
Epson MXSOFT/3 Friction ond Tractor...389.00 
Epson MX 100FT/ 3 Friction and Tractor 


NGUGES tire: a iav.n.cscereeres 499.00 
PRINTERS — DAISY WHEEL 

Brother HR] ................:e0cceee eee 0650.00 
Brother B300 ooo... .. 458.00 
Crown Ranier — Brother )9CPS ..........795.00 
Dinblo620RO25CPS ...........c eee 995.00 
DiobloG30ORO....... 1575.00 
Smith CoronaTPl........ ..n. cccceeceee 475,00 


NORTH STAR ADVANTAGE 
Two versatile desk top options to choose 
from featuring high quality business 
graphics with either 720Kb floppy or 
5Mb hard disk storage. 


From 2195.00 ex. VAT 


NORTH STAR ADVANTAGE 
Advantage Desk-Top System inc. Keyboard, 
Graphics, Screen (Green), 64K Byte RAM, 780A 
Processor, Serial Interface, Dual 350R Byte 
Diskette Drives and Business Graphics 

SOG te a ae 2195.00 
Advantage H/D Desk-Top Sysiem, as above 
except single 350K Diskette Drive + 5M Byie 5” 
Winchester Hard Disk Inc. Business Graphics 
SOMWOGi Wr. sor =s auc cowent Retest so < 2995.00 
Advantage upgrade to intel 8088 Processor with 
B4KB M@MOV] «0... ce ccce ee eseen eee 320.00 


COMART PRICES EXCL.VAT 
COMMUNICATOR 


Clearly the most price competitive 
modulor computer system on the market 
» with built-in expandability = 


= inside and 
ee From 1895.00 ex. VAT 


COMART 
COMMUNICATOR 
Z80A MODULAR SYSTEMS 


Comart CP100 ‘Communicator: Micro 
Computer: Z80A Processor, 64K Byte Memory 
Dual 51” Floppy Diskette Drives each storing 
390K Bytes of Dato. Dual Serial and Paralle! 
Ports. 10 Slot S100 Bus. CP/M Version 2 


included ....... 1895,00 
Comart CP200 as CP100 except Dual 790K 
Byte Diskette Drives .2195.00 


Comart CP500 as CP100 except one 790K Byte 
Diskette Drive ond one 5” Winchester Drive 
having 4.8M Bytes of Formatted Data. .2995.00 
Comart CP520 as CP100 except one 790K Byte 
Diskette Drive ond one 5” Winchester Drive 
having 19M Bytes of Formatted Dato. .3995.00 


COMART 
COMMUNICATOR 8086 
MODULAR SYSTEMS 


Comart CP1100 Communicator Micra 
Computer: 6MHz 8086 Processor, 128K Byte 
Memory with Parity, Dual SV." Floppy Disk 
Drives eoch storing 390K Bytes. Dual Serial and” 
Paratiel Printer Ports. 10 Slot S100 Bus inc. 
CP/M86 & MS-DOS .. ee e2 cSt) 
Comat CP1202 CP1200 with 256K byte 


Memory. 745.00 
Comart CP1522 CP1520 with 256K ore 
MAEIOTY oo ca vcnass vent cinashe voeee 4545.00 


UPGRADE KITS 


Wide range of & to 16 Bit and floppy to 


hard disk upgrade kits avaliable for 
Cammunicator Systems 


COMART MULTIUSER 
CONFIGURATIONS 


Comart CP520/M CP520 Communicator 
System wiih 256K Byte Memory and 6 Sertat 
Interfaces. Includes CP/M ond 

MP/M11 . 4995.00 
Comart CP1525M CP1520 Communicator with 
a total of 512K Byte Memory and 10 Serial 

bs Includes CP/M86 ond 

MP/M86 - oeaeai 5995.00 


COMART SUBSYSTEMS 
Comart CB200 Cartidge lape Back-Up 
Subsystem for Hard Disk ................ 2495.00 
Comart HD520 5” x 20M Byte Hard Disk 
Subsystem (requires HDCONT or con be added 


toaCP520orCP 1520)... 2395 
Comort HDCONT Winchester Disk Controller for 
2) 20M Byle Grives fee. meee. 195,00 


Comart FD&00 8” Floppy Single Disk Drive 
Subsystem; Single Sided, Single Density IBM 
3740 Compatible (requires C-IFDC) .....995.00 
Comort MP/MSUB Hardware & Software to 
Upgrade Communicate: to MP/M. Includes 
MP/M, two 48K Byte CRAM 48 phat and 
4510 Serial Interface Card .. -.1160:00 


PUTER 


$100 BOARDS PRICES EXCL, VAT 
Comort CRAM64 64K Byte Dynamic RAM with. 
Bank Select. . 200.0 
Comart CRAM48 48K Byte Dynamic RAM wilh 
Bark SelGGt: geet csctearccniret cute 180.00 
Comart CRAM256 256K Byte Dynamic RAM 
with Parity. 8 and 16 Bit Data. IEEE696 
Compatible. Also supports 8 Bit Bank 

Switching 
Comart C-CPU86 8086 Processor Card, with 


_ Dual Serial and Porattel Ports. Monitor in 8K 


EPROM and 4KRAM ........ .300.0€ 
Comart C-IFDC intelligent Diskette Drive 
Controller with 280A Processor...........295.0¢ 


Comart C-CPU Z80A system Processor Boord 
incl. 2 Sariai/ 1 Parallel Port... 0.2... 200.0C 
Comort 4S10 4 Channel Synch/Asynch Interface 


Board... 250.00 
Dual Systams CiK24 Battery Supported Reo! 
Time Colandar Disk......0.....600c cee teees 295.0€ 


Dual Systems CMEM32 32K CMOS Battery 
Supported Mem: 1195.0¢ 
Duol Systems CMEM16 16K GIGS aries 

Supported Memory ......... 895.00 


CROMEMCO 68000/280A 
SUPER MICRO SYSTEMS 


Cromamco CS1D2E System 1 Including Dual 
390K 5” Floppy Disks, DPU, MCU, 256MSU 
and 16 FOC Cards in 8 Slot S100 Card, Table 


Top Enclosure .3620.0C 
Cromemco CS1D5E os CS1D2E but with 512 
MSU 4280.0C 


Czomemco CSIHDZ2E System 1 including Single 
390K 5” Floppy Disk, 5.5M Byte 5” Winchester 
Disk, DPU, MCU, 256MSU, I6FDC, 


WD 2: sagemecets semaine ete ah ses 5595.0C 
Cromemco CS1HDS5E as CS1HD2E but with 
STZMSUE caret y eet sas rete 6255.0C 


Cromemco CS3D5E System 3 Including Dual 
1.2M Byte Floppy Disk Brives, 21 Slot Card 
Coge, DPU, MCU, 512MSU, 16FDC ....6585.00 
Cromemco CS3HDSE as CS3D5E but with 5” 
5: 5MB Winchester Disk and WD1 ...... 8230.00 


CROMEMCO 280 


COMPUTER SYSTEMS 


Cromemco CS-1H System One including Z80A 
Processor, 64K Memory, 390K Byte 5” Floppy, 
5.5M Byte 5” Winchester Disk and VDU/ 
Printer intoracestercessniee wn sseuee sa 4595.01 
Cromemco CS-1 8 Slot S100 Bus. Computer 
System One, with Z80A Processor, Dual 5” 
Diskette Drives, 64K Memory, VDU/ Printer 

EL aeerrn Secrets ee 2630.08 
Cromamco CS-2 21 Slot S100 Bus, Computer 
System Two, 780A Processor, Dual 5” Diskette 
Drives, 64K Memory, VDU/ Printer Interfaces 
CIS@ROCKMOUOH) 2 Stmeek-sass.e.cnes 3095.06 
Cromemco CS-3 2) Slot $100 Bus. Computer 
System Three: ZB0A, 64K Memory, Dual High 
Speed 8” Diskette Drives (1,2M Byte each), 
YDU/ Printer Interfaces (19” Rack 

MOUNT) evan Beet Me sce AR a cat 4495.00 
Cromemco Z-2H 12 Slot $100 Bus, Hord Disk 
Computer System with Z80A Processor, Dual 5" 
Diskette Drives, 10M Byie Winchester Drive, 64+ 
RAM & VDU/Printerinterfaces .......... 6585.06 
Cromemce Z-2H/GS Cromeamco Graphics 
Sysiem based on 2-2H, together with additional 
Dual Poried 96K Byte Video Memory, High 
Resolution Graphics I/F and Bit Pod interfaces 
CDOS and SGS Software Included ...... 8560.00 


BOOKS 


Very wide range of computer books 
Stocked of all shops. 


BUG — BYTE SOFTWARE 


All Tapes Available For Acom, VIC, BBC, 2X81, 
Spectrum. Call for availability. 


CROMEMCO SOFTWARE 
FOR 68000/Z80A SERIES 


Cromemco CRO-D Cromix (Multi-User / Mulli 

Tasxing) Unix Based Operating System. ..395.0 
Cromemco FOR-D Fortran ‘7? ........... 395.0: 
Cromemco PAS-DISOPascal.......... 395.0" 


Cromemco ASM-D 68000 Macio 


IC 
Cromemco CCC-D C-Compller @ 
Cromemeo COB-D Cobol Compiler @ ..395.00 
Note: All 68000 Languages (Suffix D} require 
Cromix (CRO-D). All Software is available on $” 
or 8” Floppy Disks — Please Specify. 
@ = Availability early “83 


CROMEMCO LANGUAGES 
(280A) 


Cromemco FDB 16K BASIC Interpreter...130.00 
Cromemeo FDF Fortran [¥ Compiler ..... 195.00 
Cromemco FDC Cobol Compiler......... 395.00 


We're delighted 
F io nna, 
Dealers in the UK Unce that The B 
; IK for the tanta, ¥ieshops have be { 
ac ocomputer introduction oe new IBM Persona} Compare: ie 1BM Authoriseg 
Mt ae se significant 
¥. for axa 


h yt 
mee it hie mprehensive pi an ioorianane ane Ou tw reea 
Cidlist interfaces f oe 4ore aid progr 
‘atory applic Or just about ind ofecmnmes plus 
PPlication. Come aNd talk to us about on nope mmercta, 
mechine. 


| 
Cromemco FDR RATFOR- Rational Fortran Iv 
Compiler & Pre-Processar.................260.00 
Cromemco FDA 280 Macro Assembler... 195.00 
Cromemco CCC C Compiler (Requires 


K Byte Disk Dry 
ClO! 2c einen et od 395.00 K ¢ 64K Byte RAM Y 


BG Disk Drives 64x Byte RAM U K Keyboard ang Screen 


Cromemco RPG RPGII Report Generator 395.00 ¥te Disk Drives Keyboard a: +» 2080.00 
Cromemico LSP LiSP List Processor........260.00 (BM Printer; Od OK BY RAM UK Keyboard and Sree 2930.00 
Cromamco COL Overiay Link Editor ......260.00 M nd a alli |. gee en ..2973.00 
Cromamco IDS 1.0.P. Development ee a manasa Me 


IBM PC 


¥Fom Communicati 
CBASIC/86 Digital Reses en os Package...... 
SCP/M-B6 DigharRassarentanquage Package -}25.00 | ADDIN’S FORTH 


All saftware is available on 5” or 8” 
Diskettes — please specify. 


VDU’S & MONITORS 


TECMAR Pc MATE ADD ON’S AND 


DBASE Il Ashton-Tate bo) 
Comart WY100 Visual Dispiay Terminal, Green EASYFILER tone Dat 
Display, 24 x 80 and Status Lines. Detached ‘ASYPLANNER IUS Finanes 
105 Key Keyboard with Numeric Pad, Function, EASYSPELLER Ww cial Plany 


Cursor and Editing Controls. Swivel and Tilt 
Display 6 


MO DOP RES, c0s00Reh actns ant Macrae tes 1395.00 


m 
in’s on 
4 +-«++-.295.00 we off 
shat Fede Sided, Single WS + MM + sp/s + ene Word rocesing Package” : 5 Ge ut/out 
Density 1 Svessing Package |510.00 OT en eaHiONS and softwea 
Byteshop 5'/."" Single Sided, Dou sting. 
DENSI cet ssavnsss0 ties dene Med 1...2,1380 
oes 5a" Double Sided, Double 5 = 
nsity..... PEE AT PCOS TE ig. eee , ' , 
bpean Double Sided, Double Density 4.4000 te a ea Hast lineata aime pred] ALL PRICES EXCLUSIVE OF VAT 
Full range of 51/4” & 8 Diskettes in stock gee occ ane Ae) ema ecalllC, LA MMAR Barclaycard Visa & Access || 
Roce DJR fea Databose/FM .... ee ee bed Proofreading Utility OS bars ah mS . 
MS-31/82 MOM ic... 2-2. serene. : with W Le ie : - 
icrofocus Table Maker... . i inancial Planni *Sh ning hours 9 — 5.30, check 
CP/M SOFTWARE SEE ieee a tee MEME inivcuct hope or deta ot Saturday opening 
3ASCOM Microsott Basic Compller .....227-46 Compiler soc ec cv ueceeee 288.48 SUPERSORT Micropro Sor Utility......... 14 times. 
BASIC-80 Microsoft Basic Interpreter. ..205.27 GBS Bylesoft General Business System ..810.00  SUPERVYZEpic Application Control i *Phone Mail Orders accepted. Please contact 
BAZIC Micromikes Basic Language ....120:00 INFOSTAR Micropro Database/Reporter.295.00 T/ MAKER II Lifeboat Associates Financial nearest shop for P.P. & Dettvery Rates. Regret | 
BSTAM BYROM Software Communications ISLBytesoft Accounting Package.......1110.00  Planning/Spread Sheet Package... . . einem 10 C.0.D. 
PACHOYE® oss eee ee eee .. 115.00 KSAMBOEMSDatobase............ 350.00 WORDSTAR Micropro Wordprocessing " ; riod doe 
BSTMS BYROM Software Communications MACRO-80 Microsoft Macro Assembler. 116.50 Package* Alsoavailable with Mailmerge Some items may be subject 10-0 dollar 
POCKOGE Es cine 9. «nie. 1 a8 115.00  MAILMERGE Micropro Wordprocessing Gnd Spelistoneniyiace «2  -ea Se 295 | surcharge if the dollar exchange rate changes 
CALCSTAR Micropro Financial Planning Enhancementtolink with WORDSTAR’ .145.00 WPWORKSHOP MAC Lid Training Guide for more than 5 cents. Prices will be adjusted in line 
‘lectronic Spread Sheet Package... .-. 90.00 MARSSopphire Business System” ....295.00 WORDSTARorMAILMERGE........... 5.00 Wilh the rate prevailing at the time of purchase. 
CARDBOX Caxton Siore/Search System 155.00 MICROSTATEcosoft StatislicsPackage’ 195.00 XBASICXitanLonguage........... 185.00 _Prices subject fo change without 1 hay Bs t 
0880 Digital Research Basic Compiler. .314.00 MILESTONE Organic Software Critical” XCP/MXitan/DR Operating System. ..118.00 © oi Meereye Ihe cover date is 
CBASIC Digita!Research Basic Language 94.00 PathPockage............-.0...0, 225.00 : ; : ae Ayecoag a 
BASIC/86D/R Basic Longuage an 204.00 PASCALMY + &SPPD/RPascol Language ne nets ded ao | mae fet Achaea de 
CIS COBOL Microfocus COBOL with Speed Programming Tool. ...... . 314.00 Packages available. Also extensive range of cannot guarantee that every advertised Item 
Longuage* ..425.00 PASCAL/MT + D/R Pascal diskette formats. Prices include configurationon be available in each shop. : 
COBOL-80 Microsoft COBOL Compiler. . 421.63 TOnguadé Seen «Sitti. bs xceysas 220.00 Machines supplied by ourselves, We are totally —* All goods are new and include factory warranties, 
CP/M for SBC Digital Research Operating ; PASCAL/MY + 86 Digitol Research Pascal committed to after sales service and future i No refunds on opened software. ee 
Teun |S eee 126.00  Languagefor 16 Bit Systems....... . .377.00 ae Fockcber tren scat thee bi Government Depts. & Colleges pte. 
swan os eo cdl Sm rmethole, enon inate "326.00 6P/MAnd CP/MB6. “Leasing & HP facilities available — apply for 
oP /M-86 + CB86 DW Digital Reseaich PEACHTREE Business Management System one zs 
dperating System + Language . F280. OO DOG OCH Magen acete tern na nee asset erred < 600.00 sacbk ee 
DATASTAR Micropro Database Package .175.00 PERSONALPEARLPeari Data Bose/FM . 185.00 natesi eo 
DBASE Il Ashton-Tate Relational Database PLANNERCALC Comshare Financial Planning ! request. 
i rn, eee eee 235008 DOGRAQG sp nope aia Pills <A> 39.00 @ Circle No. 130 


rf i = os 
There are so many micra computers on the morkel f | y 
. that choosing the right one is far ffom easy. i i 
Andit Isn't} made any easier when you find them fh | 
cheek by jowl with cameras, hi-fi and a host of other: = ' — a 2 
eleciricol equipment. Whet you nead is someone Ihol 


is single minded: And that means us. Your Specialist Computer Centre 
Byteshops are totally dedicated to micfocomputers. —___ mt Lb Win.) <i. =... 


Deceusotatuclgsmatielcd cee aed LONDON GLASGOW NOTTINGHAM 

isu CNUWdEan neko sara vod belphe con plat] The Byteshop The Byteshop, Magnet House The Byteshop 

bl arog San glen Lees 324 Euston Road NW1 61 Waterloo Street 92A Upper Parliament Street 
What's more we'll freely advise you on expanding Tel: 01-387 0505 Tel : 04 ] -221 7 408 Tel: 0602 40576 


or up moans your je hat mn ong grows or 

" r = 

oases ©BIRMINGHAM MANCHESTER SOUTHAMPTON 
Matte al we ore ihe UK's longest estobished The Byteshop TheByteshop = —s Alsoat XI TAAN systems 
microcomputer specialists, Come ond see us soon 9 4-96 Hurst Street if Gateway House, Piccadilly, 23 Cumbertand Place 


Tel: 021-622 7149 — Station Approach Tel: 061-2364737 —_Tel: 0703 334711 


Members of the Comart Group of Companies 


1 


FULL DETAILS AVAILABLE FROM 


Tenhill Computer Systems 
5th Floor Empire House 
Wakefield Road 
Dewsbury 
Tel No: 0924-452626 


YORKSHIRE 


@ Circle No. 132 
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WTELUGENT SOFTWARE LO 


WANTED 


Intelligent Software Ltd., internationally 
renowned producer of microcomputer 
and games software, is looking for 
exceptionally talented programmers to 
join its team of software designers and 
writers. 


Experience of assembly language is 
essential, but a willingness to work 
hard and boundless enthusiasm are 
much more important than formal 
qualifications. 


Intelligent Software is particularly 
interested in programmers who have 
proven abilities in the design and pro- 
gramming of video games. 


We believe in outstanding pay for out- 
standing programmers. 


Please write to: 

David Levy, 

Intelligent Software Ltd., Dept. PC, 
21, Store Street, 

London WC1E 7DH. 


@ Circle No. 131 


| Jat TEXT 


TEXT PROCESSING FOR 
COMMODORE 


| INCLUDING: 


ADVANCED EDITING FACILITIES 
MULTI-~COLUMN PROCESSING 
BUILT-IN CALCULATOR 


MORE THAN JUST A 
WORD PROCESSOR! 


SM SOFTWARE (UK) 
(0453) 46065 


RAGLAN HOUSE , 56 LONG STREET, DURSLEY, GLOS . 


@ Circle No. 133 
PRACTICAL COMPUTING March 1983 


What do the.. . BBC 
HONEYWELL 
POST OFFICE 
NATIONAL COAL BOARD 
NORWEST HOLST BRITISH GAS 
MINISTRY OF DEFENCE BALFOUR BEATTY 
BRITISH AEROSPACE INSTITUTE OF ARCHAEOLOGY 
MARCONI RESEARCH CENTRE FERRANTI 
GEC TELECOMMUNICATIONS 
TAYLOR WOODROW 
RANK XEROX 
RACAL 
ESSO 
... have in common 
They all rely on the quality and versatility of SIRTON'S British Made MIDAS 
Microcomputers . . . as do hundreds of other Universities, Polytechnics, Research and 


Government Departments, Hospitals, Councils, and Businesses throughout the country and 
Europe. 


Sée our advertisement on page 54 


ec£irFan Unit 14, 29 Willow Lane, Mitcham, 


pv Nabe beh Surrey, CR4 ANA. 
computer systems aEGeTOTE: 01-640 6931/2/3 


® Circle No. 134 


¢ — SS 


WORDSCAN 


FOR ALL BBC MICRO OWNERS — A WORD 
| PROCESSOR ON CASSETTE. Even for those 
} owners who do NOT own a printer. 

So far, you have used your machine to play games. | 

Now you can get some REAL benefit, using it for 

WORD PROCESSING. 
| An extremely fast and easy to use program, profes- 
| sionally written to cater for any amount of TEXT 

from a simple letter on the Model A to an extensive 
| essay on the Model B. 

Designed to interface with the EPSON MX80 FT3, 
but will operate on any ‘machine compatible’ 
printer. A Bureau Service is available for PRIN- 
TING if you need it. ‘Edit’ your text on your TV 
monitor. ‘Save’ it on a fresh cassette when you | 
have checked it out. Send it to me for a fast con- 
fidential PRINT service. 
Your local BBC Micro Dealer has all the details. He 
can show you the program and documentation in 
operation. . Crystal Research Ltd 
Otherwise write to Dial Software, 72 Downend | 40 Magdalene Road 
Road, Downend, Bristol BS16 SUE, for full details Torquay T21 4AF. 
| of the Package anmd the Bureau Service. Tel No: 0803-22699 

The price of the Package is £18+ VAT. 


The Printer Service is charged at min £2 per 1000 | : 
Tes. | . DEVON 


@ Circle No. 178 


TMs 
Sy 


a, 

— 
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FULL DETAILS AVAILABLE FROM 
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If your order contains over £120 worth of computer 
hardware apply now for interest free credit by telephoning: 
Mail-order: (0702) 552911. London Shop: 01-748 0926. 
Birmingham Shop: 021-356 7292. Southend Shop: 0702 
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR. 
You pay 10% down, then 10% per month for a further 
nine months (to nearest penny). Example: Atari 400 48K. 
Cash price £299. Credit terms: £29.90 down, then £29.90 
per month for nine months. Total £299. Credit quotations 
on request. This offer subject to approval which can take up 


to 48 hours (APR = 0%). 


| DRAGON 


THE NEW COMMODORE 64 


The incredible new computer from Commodore come 
with 64K RAM fitted! Plus 16 colours, hi-res graphics 
320 x 200 pixels, 40 columns by 25 lines, Z80 micr 
processor can be added — that means you can run CP/h 
software, 8 independently movable Sprites with collisio 
detection, and a sound generator with 3 voices, 4 wave 
forms, envelope and filter to rival some dedicated musi 
synthesisers. And all this at the most incredible price eve 
{(AF56L) Only £339.06 


THE AMAZING ATARI COMPUTERS 


4 Consoles Available: 


Atari 400, 16K RAM (AF36P) £249.95 
Atari 400, 48K RAM (AF37S) £299.00 
Atari 800, 16K RAM (AFO2C) £399.00 
Atari 800,48K RAM (AF55K) £440.00 


x All above with BASIC & handbooks 


The amazing new British computer 
with a full-travel standard keyboard, 
a 16-bit microprocessor, 32K RAM 
fitted {expandable to 64K and later to 
256K!!}, 9 colours, hi-res graphics 
and Microsoft extended colour 
BASIC (the very best BASIC to learn 
with). It can be used with virtually 
any ordinary cassette recorder, it has 
a printer interface (Centronics-type), 
joysticks are available and it's in- 
credible value for money. 

{AF57M) Only £199.50. 


Lots of new Dragon software 


Carriage free, delivery next day 


by Datapost 


Other hardware: 
Cassette Recorder 
Disk Drive 

Thermal Printer 

Epson MX8O0T Mk III 
Epson MX80F/T Mk Ill 
Printer Interface for 400 (AF41U) 
Printer Interface for 800 (AF42V) 
Interface Module 
Versawriter 


(AF28F) 


£50.00 


{AFO6G) £299.95 
(AFO4E) £265.00 
(AF38R) £399.95 
(AF40T) £447.35 


£59.95 
£59.95 


{AF29G) £135.00 
{(AF43W) £199.95 


16K RAM Module {AFO8J) £55.00 
48K RAM Module for 400 (AF44X) £99.95 
48K Upgrade for 400 (AF45Y) £75.00 
Floppy Disk (YX87U) £2.50 
Le Stick (AC45Y) £24.95 
Joystick Controllers (Pair) (AC37S) £13.95 
Paddle Controllers (Pair) {AC30H) £13.95 


( 


For full details ask for our hardware leaflet (XH54J}. SAE appreciated 


JOIN THE U.K. ATARI COMPUTER OWNERS* CLUB 


available. 


Teach Yourself Programs 


Conversational Franch 

Conversatronal German 

Canversational Spanish 

Conversotionat lrahan 

Touch Typing 

Stores & Capnals 

Euro Countres & Captais 
Kids 1(3 Programs} 
eKids 2 (3 Programs} 

My Fest Alphabet 


Learn Programming 


Ineaation To Progeamming 4 
Invitation To Programming 2 
lpvdabon To Programming 3 


*Basics ob Animation 

*Player Missile Graptucs 

*Display Lists 

*Honz: Vertical Seratting 

Pago Fiipping 

*Sounds & Music 

*Trichy Tutonais Fst & 
Paye 6 


Business Programs 
Vascale 


-5C-16K-¥G45X £39.95 
-5C 16K YG45Y £3995 
~SC-16K ¥G464 £3995 
“SC-16% YG478 (3995 
-2C 16K-YG49D (19 95 
~1C-16K-YG5BL £14 95 
AC-16K-¥GS7M £1495 
~1C-16K-BGOOA £11 75 
=IC*1GK-8GO2C £11 75 
~NDe32K-KB29A £29 95 


=10-8K-YG4IW £1995 
-2C-8K-BQ67K £2295 
-2C-8K BObBY £22 95 
1€-16K 8O57M £14 50 
~¥C-32K BOS9P £21 25 
1C-16K-BOSIF £14 50 
-1C-16K 8Q53H £1450 
tC 16K BOSSK £1450 
1C-16K-BGOSE £14 50 
-3C-32K-BGO6G £6995 
“1D-28K-K824B £27 50 


FD-32K-YL3ON £119 95 


selection of members’ contributions to the program library and much more, 


THE FINEST SELECTION OF ATARI SOFTWARE 


Atart Word Processor 
Text Wiard 
Mini Ward Processor 
File h 2 
Filemanagers BOO 
Graph-tr 
Stansnes 
Morigigt & Loan Analysrs 
*8obs Business 


Adventure Games 
Gataces Empire 
Galactic Trader 

*Galany 

#Rescue At Rigel 

*Datestones of Ryn 

8Stat Wareor 

*Voyager | 

slewaseon Onon 

°GFS Sorceress 

Planet Miners 
Stor Flight 

sJourney To The Planets 

Crush Crumble & Chanip 
Mission Astetoid 
Weaed & The Princess 
Ulysses & Goiten Flrece 


1C&30-S8K YG42V £9995 


1D-32K-BQ93M £7500 
1C 32K-8GOBJ £1450 
10-48K 8G10L £33 87 
40-40K-BGS9P £7500 
-2C-16K-YGSIF £1295 
1€-15K-¥G52G £1495 
1C 16K-B8Q66W £1495 
1C-32K 8G1EM £1059 


IC 32K-BQ1AO £1250 
1C-32K KB25C £1450 
1C-16K 8G75S £1295 
1C-32K-BQ21X £20 75 
1€ 32K-8022¥ £1380 
-1C-32K -BO248 £27 45 
IC 32K-BO95D £1495 
1€-25K-8Q23A £17 26 
1C 46K-KB26D £2195 
1C-28K BG8SW £1195 
“1O-40K BG26D £1495 
1€-32K-KB26F £2045 
-IC-32K BQB3E £2075 
1D 40K-BOSi¥ £1719 
1D-40K -BO2SC £2179 
-2D-“O0K-BOQS2A £2064 


Or Goodeode’s Cavern 
Escape From Vukan’s Ise 
Zork t 
Zork Hi 
Zork tit 
Ali Babu & The 10 Teves 
«Temple Of Apshiaa(Part 
«Upper Reaches {Part 2) 
= Curse Ot Ra (Past 3) 
Dragon's Eye 
Crypt OF The Undead 
¢ Empire Ol The Overmind 
King Arthur s How 
etords Of Karma 
Nightmate 
Analog Adventure 
Adventure Lard 
Puate Adventure 
Misston Impossible 
Voodoo Castle 
The Count 
Strange Odyssey 
Mystery Fun House 
Pyramid Of Deom 
Ghost Town 
Savage Island | 
Savage istand (i 


1D-48K-KBOSE £21 95 
1D-40K KB30M £2075 
1D-32K-BQ94C £29 95 
1D-32K-BO95D £29 95 
$0-32K-KB315 £29 95 
10-32K BO7EK £2593 
tC 32K-BQ85G £2745 
-1C-32K BOB7U £13.80 
1€ 32K-BQ89W £13 80 
1D-40K-KB32K £2075 
1D-8OX -KB33L £20 75 
He 40K BG73Q £2195 
1D-40K-KB34M £20 75 
1C-4DK 8G79L £1496 
10-40K KB350 £207 
10~32K-BO33L £16 95 
3C-24K BQOOA £1795 
1C-24K-BOOIB £1795 
-1€-24K-BQO2C £1796 
1C-24K BCO3D €1795 
-¥C-24K-BQOME £1795 
1C-24K BQOSF £1795 
1C-24K-BQ06G £1795 
1C-24K BQO7H £1795 
-1C-24K BQO8S £1795 
1€-24K-BGOSK £17.95 
1C-24K-BOIOL £1795 


(EQ AAR 


en NN, 


Golden Voyage 
Treasure Quest 
Soltporn Adventure 
Deadhne 
Starcross 
Energy Crar 
Kingdom 
Space Shuttle Moduie § 
War Games 
The Shattered Alhance 
Legionnante 
#The Battle OF Shiloh 
*Omeper River Love 
sTanktics 


#Nth Artamnc Convoy Rader 


etiidway Campaign 

* Battle For Normandy 

«Tigers In The Snow 
War 

*B1 Nuclear Bomber 

shukewar 

*Coather 2500 

aCyiion Masters 


Arcade Games 
Star Raiders 
Chropistier 


An independent users’ group. Four issues of the club magazine for only £3.00! Address your subscription to Ron 
tssue 1 of the club magazine featured a tutorial on character set redefinition and contained a collection of demonstration 
games programs and lots more. Issue 2 featured a tutorial on player/ missile graphics, an article about graphics on computer 


MC+26K-BOTIM £17 
'C-16K-KOI6P £10 
“30 40K-80938 £20 
-20-32K-BOS6E £37 
1D«32K KB37S (29 
=1€-16% ¥GS3H £14 
1C-BK-YGSSK £16 
“bD 32K BG6SV i186 


1D-48K-8Q98G £28 
1C.16K-KBOOA £25 
1C 40K 8G631 £28 
+1C-4BK -BG7IN £18 
-1C-24K-BG93B £17 
1C.16% BGA3E £12 
1C-32K-BGBIC O11 
1C-32K KBISR £26 
1€-40K-KBO1B £28 
30-32K-KBSOT £17 
1C-16K BGGBY £11 
TC. 16K 8GA7U £11 
4 32k BGBSG £11 
$C .32K KBAIY £28 


TE-BK .YG66W) £29 
1D-48K-KBI2N £27 
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ATARI SOFTWARE continued 


barga 
averns Ol Mars 
4. Patral 
FOIEC OF 
Space Chase 
Sot 
Andi om eda 
Somber Allach 
Astoroeds. 
Stellar Shuttle 
Mace In Space 
“hissite Command 
Space Invaders: 
Deluxe Invaders, 
Crazy Kutters 
tear Guatd 
Shootout At OK Galayy 
Seta Fighter 
locket Raiders, 
‘atos 
stachie Chase 
liweshold 
pace Games (3 Programs) 
suner Lander 
Nautilus 
Seaton 
Sea Dragon 
C-tery Shoo! Out 
ihomus 
Setpenune 
Tenhipede 
Angie Worms 
Jug Out 
Sug Aiach 
futty Front 
vetic Drift 
daunted Mit! 
Thom Jumper 
chen 
ianyan Chmber. 
frogger 
Weppre 
eile Coast Highway 
ve Bud 
Wwole Pane 
‘rack Atiach 
ic Man 
host Hunter 
lawbreaber 
Aoustesttbck 

finey Ariicks, 
*athhinater 
abyenth 
rasstite 
umbio Bugs 
Vurmed Of Wor 
ime Bomb 
funder Istand 
T Racer 
Jodge Racer 
Aastehtacer 
taya Buggies. 
fazard Run 
oadracer/ Bowler 
haoing Galtery 
hoabng Arcade 
a@sterblosier 
aves Midnight Mage, 
upet Breakout 
lowns & Balloons 
wns Of Fart Oetiance 
fountasn Shooi 
ank Trae 


lome Enterrainingiyt 
cram 

nockoul 

aketball 

yahes Bowl 

unday Golf 

all Chatienge 
qtnament & G+8all Pool, 
scachel 

omputer Chess 

ast Gammon 


LE*BK -KB43W £29.95 
1D-16K-80694 £2995 
1€ BK BGS2G £29 96 
-1C-32K-BG248 £2750 
eIC~16K -BG42V £10 95 
TE-16K-KB844X £2995 
3D-24K KBV7T £2250 
VC-1GK-BG70M £1155 
1E 8X-YG600 £2995 
1C-36K-KB45Y £23 50 
-1C-16K- 80350 £14 95 
~1E-8K YG64U £29 95 
1E-8K-YG70M £29 96 
1D-16K-8GI4M £29 95 
TE*BK-BGSIF £29 95 
1C-16K-KB478 £1450 
1C-16K BGO7F £1495 
1C-16K -K849D £1550 
“10-24K KBSIF £18 50 
1C-16K -K@S3H £2295 
1C-16K-BOG62S £1695 
10 40K BG1BU £2754 
1C-32K-KBSSK £1795 
1C-24K-BO016S £1095 
1C-32K -KBI3P £2750 
-10-48K-KB5SIM £23 50 
1C-16K-KB58N £2495 
1E-8X-8Q63T £29 95 
1C 16K-KB20W £2750 
1E-8K-KB600 £2350 
‘NE-16K-BQ70M £29 95 
1C-BK-8G5O0E £1095 
1G 16K-KBBIR £21 95 
1€-24K @GI6P £2395 
1C-16% KBG3T £1795 
1C-16K-KB65V £23 50 
AC 16K-BG38R £1995 
1E-16K KB67X £33 98 
1C-16K -BG27E £2750 
1C-16K BG43x £2360 
1C-16K-KB6BY £22 95 
1C 16K-K807H £21 95 
JC-16K-BGt3P £23 50 
1E-4K KB7OM £27 95 
10-32K -K806G £2350 
1D-32K -KBOSF £2350 
VE 8kK-BO7IN £2995 
1C-16K-BO64U £19 95 
1C-16K BGI7T £20 64 
1D-32K-8O775 £22 95 
1E 8K-KAIGS £2995 
1O-32K-BG33L (26 66 
1C-16K-KB7IN £2350 
-¥C-16K-BG22¥ £20 64 
1D-24K-BG46A £23 50 
1D 32K-KBO30 £2995 
1€-16K BG4OT £1095 
1C-16%-BO37S £10 95 
AC 16K -KB730 £19 95 
1C-16K 8G29G £2750 
4C 16K BGIIS £2250 
AC-1GK-KB74A £22 95 
IC-36K KB7GH £23 SO 
1C-16K-BG99H £11 95 
1C-16K-BO36P £14 95 
1€ 16K BGI5R £23 50 
10-32K-8G350 £2295 
1D 48K-XB78K £2750 
VE BK-YG67% £24 96 
-VE-16K-KB79L €23 50 
1C-32K 8G76K £1395 
€ 16K-BQ12N £1095 
1C-16K YLIGM £8.35 


1€-16KYGSEN (#9 95 
fC -16K-KB8IC £1495 

1E 8K YG6IR £25 96 
4C-16K BO2Z0W £29 50 
1€ 16K BO1RP £1095 
1C-16% -KBB2D £1715 
1C-1G6K-BO45¥ £19 95 
1€-16K BG478 £13 80 
4YE-BK-¥G63T £24 95 

VC BK-VLZIL £16 95 


*«Gomoku 
Reversi 
e Acquire 
*Stocks & Bonds 
Cribbage & Dominoes 
«Poker Solitorg 
Blackjack 
Hangman 
Wordtace 
Wordeoce (Part 2) 
Abuse 
Super Cubes & Tut 
Humpty Dinmpty Jock & J'H 
Hickory Dichory & Baa Baa 
Brish Merage Jigsaws 
Eurcpnan Scene Jigsaws 
Video Ease! 
Micro Panter 
Pasnt 
Musrc Composer 
Mowe Themes 


Computer Language 
Assembler 

Syn Assembler 
Assembler Edstor 
Macto Assembler 

Basic A‘ & Op System Ay 
Microsott Basic 


Pitot (Educator) JER 


Prat (Consumer) 
QS Forth 

TiC 
Ieter-Lisp/65 


Utilities 
SAM (Speech Synthesiser} 
Programming Aids Pack 
«Basic Routines 
©6502 Disassembter 
Atan World 
#3D-Supergraphics 
The Neat Step 
K-00S 
Dishey 
Disk Manager 
Disk Ovrective q 
MAC 65 & Op SystentA- 
Tofelink 


1€-16K-BQ1BU £14 95 
IC 16K-BQI9V £1495 
1G 16K-BGEEW £14.95 
1€-32K-BG91¥ £1495 
1C-36K-BQ43W £1595 
3C-36K BOI7T £1595 

1C-8K YG62S £1495 

3C-BK YGS4s £14 95 
}0-32K KBOSK £19 65 
“10-32K KBIOL £16 66 
10-40K KB3IM £19 65 
3C 16K-BQSEC £14 95 
1C 16K-BQ3BA £14.95 
1C-16K-BQ39N £1495 
2C 16% BOOT £1495 
2C 16K BQ41U £1495 

1E-8K-BQ72P £2495 
{0-4BK BGS6L £2750 
10-28K K822Y £2995 

1E-8K-YG4BC £3695 
1C-8K-BQ34M £9.95 


1C-18K-¥L32K £2195 
1D-48K KB83E £39 95 

1€-8K-¥YG6BY £39 95 
1D-32K 60730 £59.95 
¥D-48K-BOI2K £59.95 
1D 32K-BQ74R £5995 
2C-16K-8Q75S £8995 

1E-8K YG69A £69 95 
1D-24K YL29G £6295 
1D 48K-BG62S £67.80 
1D-48K-BG61AR £99.00 


VD-32K-KOISA £47 19 
1C-16K-8G600 £1095 
IC. 16K KB884F £2455 
1C-BK YL3OH £9.95 
1D-40K-8Q27E £47.95 
1€ 40K-BQ29G £31 95 
1D-32K BG64u £2754 
1D-32K-BO76H £59 95 
1D-32K KBA6T £1795 
1D-32K BG58N £2750 
1D-16X-8G57M £23 50 
-1D-32K-BOI0H £599 
1E-8K-YG59P £2195 


*Dist versns also avaiable though pace snd 
memory site May be different. 


Books 
Master Memory Map 
De Re Atart 


XH57M £400 
WGS6L £1695 


Operating System User's Manual 


& Hardware Manual 


Atan Basic-Learming By Using 


Games For The Atari 
Atart Basic 

Atan Sound & Graphics 
Your Atar) Computer 


WAAGA £16 95 
WGS5K £524 
-WA47B £445 
WGOSF £680 
-WA3SN £8 25 
-WA4OT £13 45 


6502 Assembly Language Subroutines 


Advanced 6502 Interfacing 


Beyond Games (6502} 
Computers For People 


-WAQSF £1245 
WAGYU £11 45 
-WA45Y £13 00 
sWACOA £826 


Analog The Magazne for Atarr 


(6 issues) Annual Subsenption 


GG24B £900 


Send sas now for our new software isalict with 
dials of most of the above programs, 

Order As XH62G — Issue 3 

Key: C ~ Cassette O = Disk E = Cartridge. 

2C = 2 Cassettes etc BK. 16K shows minimfiy 


memory requieement 


Note: Order codes shown in brac! 


Prices correct at time of going to press 


(Errors excluded). 
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THE NEW 


48 full colour pages of Atari, Dragon i 


A comprehensive guide to what’s 


kets 


MAPSOFT CATALOGUE 


" 


and VIC 20 hardware and software. [az 


available. Price £1. 
THE NEW 
MAPLIN CATALOGUE 


contains full details of all the 
computers and most of the software 
shown here and much more. On 
sale now in all branches of W.H. 
Smith price £1.25. Or send £1.50 to 
P.O. Box 3, Rayleigh, Essex. 


ViC20 COLOUR COMPUTER 


Simpheatc Cassette {+ 16K} (AC93B) £1995 
VIC Stock Control Cassette (*8K} "AC94C) £19 95 
VIC File Disk 4* 16K) (AC95D) £2495 
VIC Writer Disk (8K) (AC9GE) £2495 
VIC Writer Cassette «-8K) {ACO7F) £19.95 
Education (CSE & GCE 'O' Lovet Rowson) 

All cassetle based and require at teast BK expansion 
memory 

English Languaye 
Mathematcs 1 
Mathematecs 2 
Biology 
Chemistry 
Physics 
Computer Studies. 
Geography (BCOSF) £999 
History {BCOSG) £999 
Anunmetic for 9 to 11 year olds (BCO7H) £9.99 
Reading lor 9 10 1) year olds (8CoBy) £9.99 
General Knowledge for 9 10 11 year olds 

ABCO9K) §=£9.99 
{BC1OL) £999 


Hardware 

VIC20 Console 
C2N Cassette Unit 
VIC Printer 

VIC Disk Drive 

3K RAM Cartridge 
BK RAM Cartdge 
16k RAM Cartridge 


(AF47B) £169 99 
{AFaBC} £44 95 
(AF 49D) £230 00 
{AF50E) £396 00 
(AFSIF) £2995 
(AF52G) £4495 
(AF53H) £7495 
(Ac98G) §6f£9.99 
(ACO9H) £999 
tBCOOA) «= £999 
isco1a) §=€999 
(BCO2ci £999 
{8C030} £9.99 
{BCO4E) £999 


Joysticks and Padgles 
Single Joystick 

Paw of Joysticks 

Le Stuck 

Paw ot Paddles 


(AC53H} §=2750 
(AC375) £1395 
(AC45Y) £2495 
(AC30H) £1395 


Programming Ais Cartridges 

Super Expander 3K RAM and Hi-res 
graphics (ACS4y) 

Programming Ani Adkktional gammmariis. 
function Key programming etc (AC5SK) 

Machine Code Monitor (ACS6L) 

Software {all 3K unless stated) Speliing for 9 10.17 year olds 

Introduction to BASIC Cassettes 

Part t (ACS7M) £1495 

Pan 2 (ACS8N) £1495 


Game Programs 

Avenger Carwidage 

Star Battle Cartridge 

Super Slot Caruroge 

Jelly Monsters Cartridge 
Aban Carnage 

Super Lander Cartndge 
Road Race Carirxige 

Rat Race Cartridge 

Bitz Cassette 

Mole Aniack Carindge 
Advontureland Cansdge 
Pirate Cove Cattocgo 
Mission impossible Cartridge 
Voudoo Castle Cartridge 

The Count Catidge 

Sargon 2 Chess Cartridge 
Gort Cartenige 

Omega Race Cariridge 
Acother VIC in The Wall Cassette 

{AC7aK} £700 
(AC79L} £700 
(AC806} =—£7 00 
{ACB1C) £700 
{AC82D| £700 


VIC Revealed 
A 7 
a fe VIC Programmers Reference 


Business Programs Guide 
Simplhi¢ate Desk (+ 16K) AC92A) £2495 VIC Graphics 


Lots of new VIC20 software now availabie, 


INIA PLIN 


Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh, 
Essex. Tel: Southend (0702) 552911/554155. 


Demonstrations at our shops NOW. See the computers in action at 
159-161 King St., Hammersmith W6. Tel: 01-748 0926 

284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000 
Lynton Square, Perry Barr, Bir gham: Tel: (021) 356 7292. 


@ Circle No. 135 
4p 


Home Programs 
All cassalte based and sequite 3ileas! BK expansion 
memory 
Quizmaster 
Know Yout Own (Q 
dumos 10 (BC13P) £9.99 
Know Your Own Personaliy (8C140) £999 
the Robert Camner Fanuly Menu Planner 
(BCISA) £999 
VIC Money Manage: (ac16s) £999 
VIC Road User & Highway Code (8CI7T) £999 
Garden Planner (8Cisu) £999 
imenor Designer (BC19V) = £9.99 
BBC ° Ask The Famrly (BC20W) =—-£ 9.99 
BSC ° Mastermund (BC21x) £959 
“Mastermind” addilional Ganeral Knowledge 
Data 1 (8C22y) £250 
Dats 2 {B8C23A} £2 $0 
Data 3 (BC248) £2560 
Data 4 (BC25C) £250 
Mastermind additional Specialist Knowledge 
Wine & Food (BC26D} £250 
Music (8C27€) £250 
Sport & Games {8C28F) £250 
Films & TV {8C29G) £250 


(BC11M) £9.99 
(ACS9P) £19.95 (BC12N) £9.99 
(AC60Q) £1995 
fACGIR) £1995 
(ACB2S) £1995 
ACEI) £19 96 
(ACG4U) £19.95 
(AC6SV) £19 95 
ACéOW) £1995 
(AC67x) £4.99 
(AC85G) £2495 
(AC8ET) £2495 
(ACR4F} £24 95 
(AC87U) £2495 
(ACBBV) £24 95 
iACBoW) £24.95 
(AC77J) £2495 
(ACSOX} £24956 
(ACS1Y) £2495 


VIC Pane Cassette 
Cosmiads Cassette 
Backgammon Cassette [-3K} 
ViC-Men Cassette 

VIC Astevonds Cassetie 


Books About VIC 
Learn Programming onthe VIC (WAST) «£250 
(WAI2K} £1000 


MWAIZ3L) «£9.95 
(waaacp £10.00 


INTERNATIONAL LTD. —_ 
SOFTWARE FOR CP/M COMPUTERS: 


MCROCOMPUTER 


Software Manual Sottware Manual Sofiware | Man 
&.Manual -Orily ‘& Manual ‘Only’ & Manual On 
ANTHONY ASHPITEL INFORMATION UNLIMITED MICROSOFT INC. 
TYPING MASTERS WHATSIT (Database Management ’ BASIC-80 5.21 en 218 
3 i “ 4 
BASIC VERSION 50’ ae) ef FORTRAN-B0 3.44 306 
BUSINESS VERSION 425 25. KLH SYSTEMS COBOL-80 4.60 447 
3. M/SORT 1.012 88 
BYROM SOFTWARE. Spooler for CPM systems v3.0 2 7 role nae 43 ai 
BSTAM—Utitity to link one micro- MULE P212 124 
computer to another also using BSTAM 112 7 MAGIC CIRCLE SOFTWARE eee 2.12 153 
BSTMS— Ulilily te link B micro to a mini: CPM SIM 141 < BS ; i 
CF GRETA TG wei SS : ‘ OSBORNE & ASSOCIATES 
CP/M USER LIBRARY MICRO-AP ACCOUNTS PAYABLE & 
) etal CCOUNTS RECEIVABLE x 
Retailer fg SELECTOR-V 1.6 1324 29, A Ones 
um | 51 Volumes—Price per volume GENERAL LEDGER ‘50 18 
and OEM jf 8” disc (one volume per disc) MP} LTD 
terms 5° disc (ome volume per 2 discs) m0 * PHOENIX SOFTWARE 
Index 2 FORTH 85 23 
available PAYROLL s0 is ASSOCIATES 
| Al 46 
DIGITAL RESEARCH te cr acetconts 2ep je PLINK—Disc to disc link foader a (18 
| ie ws a Row ebees 2k tele 8 
CBASIC v'2.08 76 16 ‘'NCOMPLETE RECORDS 1200 20" Ip aa Ree 
MATHSPACK 120 BUG—Very powertul debug 85 18 
CB-80 1,3 W221 STATSPACK 120 PDEVELOP Package with all the above 227 039 
CP/M86 171 32 ? PLINK—2 Overlay Link Loader 218 18 
CP/M 2:2 103.24 y 
Cane: 124 eer aCus SAPPHIRE SYSTEMS LTD. 
DESPOOL 34 7 4S COBOL v4.5 425° 25 
ee Cid 62. 16 FORMS 2 ifo fo’ MARS 295" 25 
: ~ ANIMATOR 225 25 
MPM 1.7 13 21 ‘ 
hal 1398 21 FILESHARE 20 20. STRUCTURED SYSTEMS 
PASCAL MT: 20524 All converted to UK Standard 
PASCAL MT- WITH SPP 297 35 MICROLOGY Nae LEOGER < ’ 350 ) 
PASCAL MT> LIB SOURCES 129 FTNUMB (FORTRAN-80 RENUMBE® Ae P 
PASCAL MT: SPP ONLY 147-12 & REFORMATTER) Manes sy et 
PL/1-80 315 32 STOCK CONTROL 350 20 
SID 1.4 so 16 ‘MICROPRO INC. LETTERIGHT 12 «18 
TEX3.0 65 16 ANALYS : 
XLT86 94 a estan e eran Weta) es ? (Fite management Reporting System) 147 
ZSID 1.4 65 16  SPELLSTAR 1.2 (requires Wordstar) 447 ae and Address. selection 65 3 
WORDSTAR TRAINING MANUAL 21 2 a OB 
ELECTRONIC ACCOUNTING WORDST AR CUSTOMIZATION NOTES "$9. SORT 85 19 
-M RUA 88 4 
SERVICES TEX-WAITER 2.6 4420 SUPERSOFT INC. 
LINEAR & GOAL PROGRAMMING. 209 dome erR SORT Is jee ek OIAGNOSTICS 1 fi 
DATASTAR CUSTOMIZATION NOTES 59 
FOX & GELLER CALCSTAR 1.2 17629 : 
QUICKSCREEN FOR DBASE.!! 3 33 APPLE VERSIONS SYNTAX SOFTWARE LTD. 
QUICKSCREEN FOR CBASIC/CB-80 10314, : CP/M TUTOR 55 
eur ChS CREE NORM BAT IC Aes ie WORDSTAR 3.0 22144 
UICKCO ASE-| 1 MAILMERGE 3.0 (requires Wordstar) 7a 12 
SPELLSTAR 1.2 (requires Wordslar) 115 a TDL SOFTWARE 
GRAM BUSINESS cater 3% (Technical Design Labs) 
SYSTEMS LTD. CALCSTAR 14.2 115 «29° BUSINESS BASIC 80 
DISKREV 65 13° 5 ZTEL (Text Editing Lang.) 35 
DISKLENE 40 6 MICROTECH EXPORTS. LINKER 35 
DISKORG 50, 6) REFORMATTER CPMesIBM 14720 
DISKED-2 | eG he 6 8 : 
DISKTOOLS-1 (DISKREV 4 OISkORG) 90 is REFORMATTER CPMGDEC ¢ 147 20 pIxKTOOLS 
Or OL (OISKTOOLS-14& see I saat . 
OISKED-2) 145° 19 . Disktools are a family of soph 
| | isticated programs designed t¢ 
support CP/M based systems 
The family consists of the Dish 
* Raviver (DISKREV} * A simple tc 
se Pro to i 
ORDER INFORMATION erased of corrupted files fron 
ATTENTION disk - anyone who has had file 
When ordering CP/M soltware please specily Ihe tormat you. erased or made unrecoverable by 
Full require, All software items are subject to VAT. Manuals: when ALL TORCH be. system failures will know how 
descriptive’ purchased separately, are noi subject to VAT, Please add useful DISKREV can be 
£3.75 (plus VAT) for postage and packing !or the first item USERS! 7 A 
Catalogue: purchased. and then £1.00 for each extra tiem. For overseas The. Disk Organiset 
avaitanie please add £6.50 per Item and then £1.50 tor each extra flem ALL OUR (DISKORG! 
required, Most sofware in this advertisement is available Thi ani the fit 
trom stock and a 72 hour return service fs thereby offered on SOFTWARE “disk ahomicntihernos! anced 


| most prepaid orders. These details and prices are alt current 
as of November 1982. Our prices rellect an exchange rate of 
U.S. $1.7 to £1.00. { Telephone at lime of purchase to confirm 
jatest prices.) All payments must be in Sterling and drawn 
against a U.K. bank, 


usago of disk space. A detallec 
manual fs supplied with this, 


The DISKLENE 


This examines all of the dish 
surface and assigns the bac 


Is 
AVAILABLE 
IN TORCH 


The Disk Edit 11 
(DISKEDIT 11) 


This.is a powortul tool, atlowing 


MAIL ORDER - TELEPHONE ORDER - V!S!T - Send Cash, moditication of any byte in any 


Cheque. Postal Order, IMO, Access or Barclaycard/Visa 
number to Microcomputer Products International Ltd.. Room 


FORMAT 


sector on the disk surface. It has 
many uses ranging from being 
able to examine and restore 
erased files to edit corrupted files 


areas to a special tile. Any use’ 
who has had to discard potential. 
ly usable disk because of media 
surface faults will appreciate thé 


1GVLBNT. of directory entries savings this can make 


a eee thceedaeitonni 


PC, 11 Cambridge House. Cambridge Road. Barking. Essex * 


Cromemco Systemv2 OD/SS_ 


IMSAI VDOP-80 


| MEDIA AND 


AX Al Nascom/Lucas Ni SD Systems 5.25in R3 

CSSN Backup T1 ‘Industrial Microsystems 5000 RA NCR 8140/9010 Al SD Systems gin At 

FORMATS Cyler a Al industrial Microsystems 8000 Al NNC-80 A1 Sharp MZ-808 Rs 
Datapoint 1550/2150 Al Intel MDS SD Ai NNC-80W Al Sharp PC-3201 Ra 

Alios Al Dec VT 180 SSOD RV inlertec Superbrain SSDD RK North Star Advantage P2 Shelton Signet RK 

| APPLE CP/M-80 13 Sector AG Delta Systems A1_ Intertec Superbraln QD RS North Star Horizon SSSD P1 Spacebyte Al 

APPLE CP/M-80 16 Sector AR Dynabyte DB8/4 A1 ISC Intercolor 8063/8360/8963 Al North Star Horizon SSOD P2 Tarbell Bin At 

Blackhawk Micropolis Mod"! Q2 Exidy Sorcerer - CP/M-80 Q2 ITT 3030 DSDD Ri North Star Horizon QO (MP! CP/M) P3 TE? Bin Aq 

British Micros Mimi RK Exidy Sorcerer - Exidy CP/M-808" Al Micromation Ai North Star Horizon QD Televideo OSDD $5 

Califomia Computer Sys in Al Exo Al Micropolis Mod I o2 (Other CP/M) P2 Torch N2 

COS Versatile 4 Q@2 Gemini Gataxy |, NI Morrow Discus Aj Nylac Micropolis ‘Mod i Q2 Toshiba T200‘DSDD SF 
Columbia Data Products & in Al Heath Ha + Ha7 : Al Mostek Ai Qsborne-! RP TRS-80 Modell - Shuffie- ; 

| Comart Communicator CP50 P2 Hewlett-Packard 125.8in Al Multi-Tech 1 Q2 > Pertec PCC 2000 Ai board Bin Al 
Comart Communicator CP100 P2 !BM PC-DOS SSOD Cl Multi-Tech 2 Q2 Rade 1000 SSDD AL TRS5-80 Modell tI Aq 

Comart Communicator CP200 P2 IBM PC-DOS DSDD C2 Mieromation Ai Rade 1000 DSOD RM Vector MZ = O2 
Comart Communicator CP500, P2 IBM CP/M-86 SSOD C3 Micropolis Moc tf Q2 Ralr Black Box ’ RE Vector Systems 2800 Al 

i Compal-80 Q2 IBM CP M-86 DSDD C4 Morrow Discus: Al Research Machines 5,.25in RN Vector Systems B Q2 

| CPT 8000 At ICL-PC RE Mostek aff ‘ Al Research Machines Bin Al Vector VIP Q2 

Cromemco System 3 Ai ICL ORX Series Al Nascom (Gemini Drives $550) R3  Roboiron 5° N3 Xerox 820 §.25in 56 

| Cromemco System 2 SD/SS* Ré 1COM 3712 Al Nascom (Gemini Orives OSSO) = R7 Robotron &” Al Xerox 820 Bin Al 


ROOM PC, 11 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX, 1G11 8NT, ENGLAND 
Telephone: 01-5916511 Telex: 892395 


UALITY PRODUCTS FROM 


THE HOME OF 


ITS NEW! 


MICROCOMPUTER SOFTWARE. 


We are constantly adding to the wide range of packages, * 
and are pleased to advise you of these ones below. 
Please don’t hesitate to give us a ring for any further information. 
Flysheets and current prices are available on request: 


ADDRESS:BOOK 


ALL-STAR DATA PACK 


ALL-STAR- WORD PAC): 


‘BISYNC/B0 


LEVEL 2.COBAL 


LEVEL 2:FORMS 2 


‘LEVEL 2°ANIMATOR. 


CORAL 86 
SOSTING/STOCK.CONTROL 
CP/M TUTOR: 


DBASE Il 


AUTO@CODE © 


ENGINEERING SOFTWARE 


— Mailing list management. 
Flexible and powerful sorting 
on up to 10,000 addresses In 
each datafite 


~ Comprises of DATASTAR, 
Supersort and Calestar, ata 
20% discount when purchas- 
éd as this special pack 


-~ Comprises of WORDSTAR, 


Mailmerge and Spelistar at a 
20% discount when purchas- 
ed as this special pack 


- Protocol emulation packagés 
for HASP, 2780, 3270 and 
Async protocols. CP/M 


- Microfocus Level 2 ANSI ‘74 
Cobol. This Cobol has been 
certified by the American GSA 
to the Federal High Level, 
CP/M, CP/M-86 and MP/M-86 


-—- A screen layout generator and 


indexed file generator, for 
running with CIS COBOL 
LEVEL 2 (CP/M-86 and 
CP/M-80). 


- A COBOL Visual Debugging 
tool for running with CIS 
COBOL LEVEL 2. (CP/M-86 
and CP/M-890). 


- Microfocus Coral 66 Compiler: 


CP/M ‘ 


~ Job cost estimation with 
stock control 


- Menu driven tutorial course’ 
on CP/M 


- Database generator. Powerful 
English like language for 
designing and implementing 
relational databases. CP/M, 
MS-DOS and Cromix 


= Automatic code generator for 
‘DBASE Il 


--A variety of Engineering 
applications inctuding:- 


- Calculation of Earthwork 
Quantities 

~ Design of Highways 

Surveying 

Stability of Slopes 

Finite Elements 

Plastic Analysis of Portal 

Frame 

~ Design of Sheet Pile Walls 

- Design of Standard 


‘MICROPERT 
MILESTONE 


PARAGRAB: 


PERSONAL PEARL: 


.PEARL-3 


PMATE 


“POLICY: MASTER 


PRINT-ESTIMATING 


PROPERTY MANAGEMENT 


PROPERTY MATCHING 


RESCUE- 


3TYPING MASTER 


WORDSTAR 


Prestressed Beams 


~ Pile Group Calculations 
- Design of Continuous 


Prestressed Beams 

Design of Beam Cross 
sections for Elastic Bending: 
Elastic Analysis of Frames 
Analysis of Continuous _ 
Beams with varying section 
properties 

Concrete Base Design 
Critical Path Analysis 


Very powerful critical path and 
project management package 


Pert and Critical Path Analysis 
package. CP/M and CP/M-86 


“Grabs paragraphs froma 


standard library for insertion 
in documents, Works with all 
well known CP/M Word pro- 
cessing packages including 
Wordstar [ 


Database generator: CP/M 


CBASIC code generator. 
Application generator for 
CBASIC. Menu led generation 
of business applications. 
CP/M f 


Word processing package 
with text buffers and.a 
‘garbage’ stack 


insurance Broker package. 
Covers client accounts and 


‘policy renewals 


All aspects of estimating the 
cost of printing a specific job. 
Menu lead 


Comprehensive system 
covering all aspects of 
property management 


Estate Agents system 
matching property against 
demand. Commercial and 
Domestic versions available 


Database, menu lead. Very 
powerful Wordstar interface 


BASIC version and BUSINESS 
version, can now run under 


CP/M-86 


| 
. 


Aversion Is now available fof 
running on the IBM PC-DOS: 
Mailmerge and Spellstar have 


‘also been developed for this 


‘® Circle No. 136 


HELPFUL BOOKS: 


We have a wide range of books, sel- 
ected to support our comprehensive 
list o? software. Four books which 
may interest you are: 


CP/M User Guide £11.10 _ 

The CP/M Handbook with. MP/M £12.10 
CP/M Primer £10.95 
Mettering CP/M £12.95 


MAIL 
ORDER 


TELE- 
PHONE 


CREDIT 
CARD 
ORDER 


+ VISIT « 


Trade 
Enquiries 
Welcome 


and we also stock 
a unique selection of 
low cost systems in our 
‘budget micro’ department 


BERBER ES 
Cambridge Computer Store 


1 Emmanuel Street 
Cambridge CB1 1NE 
Telephone (0223) 65334/5 
(closed 12.30 - 1 15 except Saturday) 
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FULL DETAILS AVAILABLE FROM 


EWL Computers Ltd 
8 Royal Crescent 


Glasgow G3 
Fel No: 041-332 7642 
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Knights TD 


LANARKSHIRE | 


KNIGHTS GUARANTEE LOWEST — 
PRICES ON SHARP AND ATARI 


Deal $1 — SHARP 54K MZ-80A with BASIC + 24 programs 
including Geography, Arithmetic, Basic Tutorials, Startrek, 
Invaders, Breakout etc. £4 

DEAL S2 — MZ-80A, BASIC, PASCAL language and 36 
programs including all those in deal Si + 12 PASCAL 
programs. £429 
DEAL S4 — MZ-80A with BASIC, PASCAL, FORTH and 
MACHINE CODE languages + 40 programs. £449 
DEAL Ai — MZ-80A with BASIC, PASCAL, FORTH, 
MACHINE CODE and 120 programs to get you off to a flying 
start. £475 
DEAL B1 — MZ-80B, the 76K powerhouse with 64,000 point 
graphics, with BASIC, MACHINE CODE. £747 
Deal B11] — MZ-80B system, printer, floppy disk, expansion 
unit, all cables, cards and manuals. £1899 
DEAL 400 — ATARI 400 with BASIC, manuals etc — choose 
from 16 colours and eight brightness levels, 300x192 defini- 
tion. + 63 Programs. £199 
DEAL 800 — ATARI 800 with BASIC cartridge, four voice 
sound, superb ultra fast moving graphics with ATARI’s dual 
processor system. + 63 programs. £429 
DEAL AT3 — ATARI DISK UNIT — plugs straight into the 400 
or 800 — great value at KNIGHTS GUARANTEED LOWEST 
PRICES. £257 
All our prices exclude VAT but include UK delivery by 

Securicor. No surcharge on ACCESS or VISA orders. 


108 ROSEMOUNTPLACE, ABERDEEN AB24YW 
TELEPHONE: 0224 630526 


COMPUTERS 
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! 74S 85 


ts 409 | 7415197 ap | 741645 100 6 
e P 
pomereerenn) seen) seb zusa! |p| 2agesal soup COMPUTER COMPONENTS pee eee 
P P r Pus 
7407 18p | 741592 20p | 741§241 —«S8p | 7aLS670 ake cu comsii6 £8: | 24570MHz 2280p - : : 
7416 18p | 74.893 22p | 7415242 5p | 741S682 300p | 1802CE 650p MEMORIES DACBO £28 | 5.068MHz 1150p 24” cable with 25 way D. Conn 
7417 18p | 741595 40p | 7415243 S6p | 741Sa84 300p | 2650 £12 | as01A Pon DM8131 = 275p ~| 35795MHz 100p Male 550p Female 600p 
14% 18p | 74LS96 S0p | 74\S244 56p | 7aLsaa7 400p | 9902 350p 3101 es DP8304 =. 250p | 3686MHz 300p | 24” Cable with DIP Headers 
7ai21 z6p | 7418107 20p | 2415245 = 70 6502A sop) | 3 tOU at mami20e 0S8831 1409p (| 400MHz = 150p 14pin 16pin 24pin 40pin 
74ai28 36p | 74LS109 Zp || 74L$251 30p 6800 225p AS Bae Dse832 250p | 4194MHz 200p | Single 145p 1465p 240p 3680p 
74150 50p | 74L$112 20p || 741S253 30p | 74S00 30p | 6802 250p ETHIETL 00p DS8833 225p | 443MHz = 110p Double 2130p 230p 345p 540p 
74159 75p | 74L$113 20p |! 741$257 30p | 74802 30p | 68809 £12) Sha? d00p DS8835 200p | 500MHz 1175p Cable with Sockets 
74182 40p | 74lS114 2p | 741$258 —- Hp | 74504 30p | 6809 650p | fo7g«20R | Ds8a36 ©=—180p_| 5.068MHz 210p p, OWayIeZ Bway Away ss 0Way 
Jaiea 80p | 7418122 28p|| 7415259 Sp | 74505 60p | S809E 12 | aiions’ 1200 Le1a201Meme4bop ||| COMM isdn Wieenae 2+” ISSR sg 2106, 2770p) 200p 
T418SA_ 90 | 708173 Me | Patsz60 © 22p | 74808 cup || aes 3fi2 | 4iie20 tans | MCI488 Sp | 6 14aMHs I50p | Dobie 16" 200) S85 400p_B40p 
: 2 124 74LS266 74510 40; ip MC1489 = «55p OMHz Op “ 
pate SERIES Tienes eam yal eet rs a S0p | 8038 £3 aie, S02 | mciagiy 675p | 7168MHz  175p 10 CONNECTORS 
at B00 Mp | 748126 280 | _ 7418279 30p | 74820 40p | 080A 250p | 4164-2 s MC3486 «= 500p_| 886MHz 1175p {SPEED BLOC TYPEI 
Wp | 7418132 34p } 2418780 1003 | 74830 40p | 8085A SD | Aranrean GA MC3418  950p | 1000MHz 175p 
MWe | 7415133 25p |) 74LS$283 40p | 74532, op | ROR5A £22 ALG net a MC3446 0300p - | 107MHz 9150p _ Ang. Recep: Edge 
12p | 7at$136 = 25p || 248293 ap _| 74537 bop | 8748 £18 DENGADS Le rate MC3480 © 850p_-| 1200MHz 1150p St.Pin Pin ticles Conn. 
32 | 74138 «=. 27p | 7418295  90p | 74538 70p | INS8060 £11 5101 ca MC3486 5500p | 14318MHz 150p | 10way $0p 90p 8Sp 200p 
12p | 7atSi39 = 27p || 7418288 ©=— 0p | 74851 700 | TMS#980 20 | oe, fzop_~| «M3487 «© 300p_-| 1G00MHz 200p | 20way 145p 1160p 125p 240p 
T2p | 7418145 70p | 7415799 1809 | 74574 7p | 28 £24 6810 eile MC4024 3325p | 1800MHz 200p 26 way 175p 190p 150p 300p 
74L$147 100p | 7415323 160p | 74885 450p 280 290p 7489 Neon MC4044 325p 18 432MHz 150p 34way 200p 215p 160p 380p 
74S 148 7p | 7418324 1680p | 74586 1800 | 28CA 320p esr Mes MMS58174 800p | 19968MHz 150p | 40 way 220p 230p 1190p 550p 
74LS151 — 40p | 7418348 BOP | 745112 9op | 2808 £12 | 748201 360m | ULN2003A 75p | 20000MHz 200p | SO way 235p 260p 200p 600p 
748153 40p | 7415352 60 _| 745113 90p | 8088 £18 ULN2004A -75p | 24MHz £3 | AMPHENOL CONNECTORS 
74aL$154  BOp | 7415353  8Op"| 748114 9p | esoes tie | aR «| «75107 90p | 26690MHz 150p | 36 wayplug'socket £5.50” 
7418155 30p | 7415356 ssp | 745124 400p SUPPORT peo 75110 90p } 27145MHz 200p | 24 wayplug/socket £5.50 
Wal Side, 36p | 7415363 V4op | 748132 1190 D 745188 325p 75112 160p | 38667MHz 175p | Available in IDC oF Solder version 
24LS157 -.26p | 7418364 1440p ‘| 745133 60p RUSS | 745287 9 225p_-'| «7511415 = 160p | 4B00MHz 1175p . 
74LS158 Wp | 74LS365  30p | 745138 1120p | 3242 800p | 745288 225p | 75150P 120p | SSSMHz  400p SSS 
7415160 3ep | 7415367 30p | 745139 120p 3245 450p 74S 387 350p 75182 90p -; 116MHz 300p tug OCKET 
74LS161 6p | 7415368  30p | 745157 260 | 8520 280p | 745471 6850p | 75324 375p BURG ae Pe Uo 
74L8162 -36p | 7415373 SSp | 745163 3800p | 8522 310p | 748473 650p | 7536163 150p vrrmmems | DIN 41612 2% 32 wa ? i 
74LS163 ©—-38p | 748374 © SBp | 745174 ~—-2BOp | 8532 S50p | 748474 = 400p | 75365 sop | FED Strath pias ¥  290p 330p 
7418184 400 | 248375 70p | 748175 320p | 655 S50p | 745570 6580p | 5451/2 72p | FRR Daeaiway Angeoin 3256p 400p 
745165  50p'| 7418377 70p | 748194 © 3320p | 8821 100p | 745571 = 650p | 7549/2 65p . Zea dlwayiniewiap 325p 375p 
74LS 166 60p | 74LS378 45p | 745195 soon | 98821 220p 748573 900p B1LS9596 80p | AY52376 700p | 3x32 way St. pins 250p 400p 
74LS170 = 70p | 7418390 45p | 748225. 510, | 840 375p — 81LS97/98 80p | 74C922 4420p _ | 3,32 way Angled pins  350p 
74L$173 55p | 2415393 48p 1745240 300c | 68840 6580p EPROMS, 8726 28 120p | 74923 450p | IDC Connector A+B 475p 
74L$174 40p | 7415395  90p | 745241 300p | 085° M0p | o708 250p 8195 96 90p IDC Connector A +C 525p 
74LS175 0p | 7415399 1860p | 745244 300p | 8850 280p | a6 2505 | 9602 220p | pprryyyarrmmme | 2~ 32 wav U Connector — £15 
74.$181 90 | 74LS445 1100p | 745260 Foe licees 2580p | aeee Ft Ea Gt ERATOR iplease specify a4 bora +c) 
74LS183 1120p | 741$540 N425—8 — 350p : 
7ausieo “38p  TaLsear BOD | raseez oop | Siz; «$20 | dean Syup_ | ZNAZEER 3500 | O-D251—U 7s50p MIN 'D CONNECTORS 
45191 36 : 4 P -3- £7 
7lS192 -36p | oatsenn toon | rasezs «MOOR | 8155 3850p | 27323° 700p | zNazeea =» 5 | 748262 £10 MALE 
74L$193 36p | 7aLS641 1100p SR hed) ||) 389 | 273248 -375p No. of ways 915 26 37 
74LS194-36p | 7415642 100 are ae 2716 350 £5 CRT ‘DISC CON: Solder HD See ne0e rod 
yatsise ae es eee 8216 poop | 2782 200 EOD CONTROLLER | FDI771 no eval m 
sea 100P B2z4 I BAUD RATE comsoz7 x18. | FO1791 Solder 110p 180p 210p 3580p 
8226 250p | 2 : COMS037.—so eve. «|: «F01793 Angled 175p 240p 275p 500p 
VOLTAGE REGULATORS 8228 Ee ee GEMERATORS SFF93634 £8 | FO1795 Hood 100p 100p 100p 130p 
FIXED PLASTIC OTHER REGULATORS e243 280p | comsi16 — £7 T™S9927. £18 | FO1797 £28 | (Top ar Side Entry) 
eee 850P | Famci4411675p | 6545 %0p | WD1691 £15 
1A +ve —ve LM309K 140p 78HOSKC 550p | 9263 goon | 47028 750 6845 e50| || Weiss ee EDGE CONNECTORS 
sv 7805 40p 7905 45p (M317K 325p 78GUIC 200p | 8255 250) | Aree oe oy" 0.186 
12V 7812 40p 7912 45p (M323K 450p 79GUIG 225p | 6256 £36 9965, £69 | 8272 £22 2x18 way = 140p 
15V 7815 40p 7915 45p 8257 £4 2x22way -200p 250p 
P LM337T 225p 79HGKC 700p AY31015P 300p TMS9929 £20 TELETEXT 2x23 wa’ 200p — 
18V 7818 40p7919 45p (M723N 30p ICL7660 200p | 8389 hf | AY51013P 300p | EFG366 £48 2x25 way 2285p 300p 
24V 7824 40p 7924 45p TLagq 300p TL497 300p | 9279 440p | IMGan2 soon DECODER ICs 1x43 way —-260p - 
5V 100mA_ 78L0530p 79L0550p 78540 225p LM305AH 250p 8284 3501 ae 300p SAAS020 © 600p 2x43 way 395p = 
12V 100mA 78L1230p79L1250p  7gHGKC 600p 8288 £11 4864 RAMS for Hi | SAASO30 £9 1x77 way 700p = 
15V 100mA 78L15 30p 79L15 50p 8755A [abe MODULATORS Res available SAA5041 £16 P HEADERS 
ei pen ty 990283008 | MHz UHF 3755 SAA5050 £93 a 
280PI0 250p 8MHz UHF 4450p - 14pin 16pin 24pin 40pin 
pialge Ase | Bz ep Soider type 40p 50p £1 £2 
5 INTERFACE ICs | kHz Pp | 
ZBOACTC 280p | apssecy 775p | 200kH2  280p | Pimeeau DON Pes Si Z0n Ss One £2.25 
Z80ADART 700p | ans61J t20 | 10MHz 290p | QAlmiecasS RIBBON. CABLE (Grey! 
Z80ADMA = £10 AM25S10 _ 350p 1008MHz 275p | 24pin 600p |  Price/meter F 
2Z80AS10.0/1/2 £9 AM26LS2521 £2 18432MHz 2109 28 pin BO0p | . 10 way 50p 26 way 120p 
M | R Z80SIO'12, «£3 | ~~ AM26LS32 125p 200MHz = 225m | 40 pin £10 |. ta way Cp 34 way 180p 
—" ree ee - = 5 way 70p 40 way 180p 
OFFICIAL DEALER tow PROFILE (DR SOCKS y WIRE WRAP SOCKETS BY TEXAS Sanaa patriazcl 
BBC Model B £399incl VAT Carr £8 Spin 48P jepin 1p 2hpin 24P A pin 35D 20 pin 6OP 26 pin 60p| SAVVIS 
J pin ip 20pin p 28 pin i P - 
Model A to Model B upgrade kit £50 | i6pin 119 22pin 22p 40pin 180g On 22Gy Sep 40. 1A. 2 vavi70p Bway 90p 
aris way 80p way 100p 
Fitting charge £15 PRINTERS 
Partial Upgrades also available Le SPECIAL OFFER 


BBC FLOPPY DISC DRIVES 


FD Interface £95 Installation £20 
Single Drive 53" 100K £235+ £6 carr 
Dual Drive 53" 800K £799+ £8 carr 


BBC COMPATIBLE DRIVES 


These are drives with TEAC FD50 mechanism and 
are complete with power supply. 


SINGLE: 100K £190 200K £260 400K £340 
DUAL: 200K £360 400K £490 800K £610 


ACORN WORD PROCESSOR ‘VIEW’ £52 
SECOND PROCESSOR 6502 £170 
SECOND PROCESSOR Z80 £170 
TELETEXT ADAPTOR £195 

PRESTEL ADAPTOR £90 


Full Range of Connectors in Stock 


SOFTY Il INTELLtGENT PROGRAMMER 
The system micro processor development system 
for Engineers and Hobbyists. You can develop pro- 
grams, debug, verify and commit to EPROMS or 
use in host computer by using softy as a 
romulator. Powerful editing facilities permit bytes, 
blocks of bytes changed, deleted or inserted and 
memory contents can be observed on ordinary TV. 
Accepts most +5v Eproms. Softy Il complete 
with PSU, TV Lead and Romulator lead £169. 


NEC PC 8023 BE-C 
100 CPS, 80 cols Logic 


Seeking, Bidirectional, 
Forward and Reverse 


SEIKOSHA GP 100A 80 
cols 30CPS Full ASCII & 


Line Feed, Proportional Graphics 10” Wide 
Spacing, Auto Underline, Paper Now only £175 + 
Hi-Res and Block £6.00 carr. Ask for 
Graphics. Greek Char. details on GP250A. 
Set. Only £320 + carr. 
£8.00. 

MICROTIMER 


6502 Based Programmable clock timer with 

* 224 switching times/week cycle 

* 24 hour 7 day timer 

* 4 Independent switch outputs directly interfacing to thyristor 
triacs. 

* edigit 7 seg. display to indicate real time, ON/OFF and Reset times. 

* Output to drive day of week switch and status LEDS. 


Full details on request. Price for kit £57.00. 


1-24 25-99 
80p 

250p 

350p 
80p 

450p 

350p 


2114-200nS 
2716 (+5V) 
2532 


4116-2 
4164-2 
6116P-3 


MONITORS 


HI RES GREEN SCREEN 
ANTIGLARE 12" £99 + £6 
Carr 


BMC 14” COLOUR £265 
+ £8 Carr 


UV ERASERS 


UVIB up to 6 Eproms £47.50 
UV140 up to 14 Eproms 


£61.50 
UVIT with Timer £60.00 
UV141 with Timer £78.00 


(Carr £2/eraser) 


All erasers are fitted with 
mains switches and safety 
interlocks. 


ALSO AVAILABLE FROM STOCK FULL RANGE OF TTL’s, CMOS and LINEAR IC’s 


FOR DETAILED PRICE LIST PLEASE SEND S.A.E. 


PLEASE ADD 40p p&p & 15% VAT 
(Export: no VAT, p&p at Cost) 


Orders from Government Depts. & Colleges etc. welcome. 
mal (2 
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MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 TED 


SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 
(Tel: 01-452 1500, 01-450 6597. Telex: 9228) 
305 EDGWARE ROAD, LONDON W2 


Detailed Price | ist on request 
Stock items are normally by return of past 
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Our spreadsheet 


But let’s start wit 


There was a time when you could run a 
business by the seat of your pants. 


But the days of trusting to luck and 
following hunches are gone. 


Today, computers, micros and more 
importantly business planning systems are no 
longer considered luxuries. 

They allow you to keep one step ahead of 
your business, and one step ahead of the 
competition. 


So it seems odd that most software 
companies still expect to solve all the problems 
with one system. 


A “jack-of-all-trades” if you like. 
Fortunately Comshare are not like most 
companies. We saw the need for different _ 


systems to suit different people. 


NEW USERS START HERE 
PlannerCalc at £39.00* is 
now accepted as the first choice for 
people new to fmancial planning. 


Aberdeen 


Rblert Lid 
(0224) 647074 
Aldershot 
EMS (UR) Lid 
{0752} 31355) 


Attrincham 


Mercator Fech 
Senices Lid 
(061) 941 4225 


Aylesbury 
Hekstaar Systems Lid 
(0296) 630364 


Designed for 8-bit micros, 
it boasts the kind of features that 
you'd expect to pay three times as 
much for (Buy PlannerCalc’s 


| 
nearest rival and you'll have to.) 
Unlike all other ‘calc’ products area 


Barnsiey 
Brook Office Supplies Lid 
40226) 68916 


Blackburn 
BEC System thee 


Services 

(025s) suns 

TDS Bus Systems Ltd 
(0254) 676515 


it allows you to enter calculation | =" 
inalanguage you understand. Plain 
English. 


Avon Microcentre: 
‘So it’s much easier to use. 


Systems Lid 
40272) 277774 
Mercatoc Computer 
Systems Ltd 
£0272) 731078 
Taestec Lid 
(0272) 277462 


It uses the popular “spreadsheet”, 
approach with a window that can 
be rolled in all 
directions: 

Which means 
you can enter new 
figures and rules 
and immediately 
see their effect on 
everything else in 
the model. 


It comes with 
the best manual on 
the market and it’s 
suitable for most Micros V 

a “CP/M 2.2 Seine system, 64K o 
memory, giving at least 900 cells, minim 
screen width of 80 characters and 
floppy disc drives. 


MUCH MORE POWER, 
NOT MUCH MORE MONEY 

MasterPlanner is the most 
powerful spreadsheet system 
currently available with its 
increased matrix size, 2000-3000 


COMSHARE DEALERS 


NER‘ 


Business Plan ning ¢ 


aoe Ednunds {etelot d CHR Computer Whenik Lid } Rutland 


ote Perea Comins ud Systems Ltd 0) 556.915) ‘Wetrospecie Lid 
wozea 6202? (one 01-439 4354 Louth (0572) 2528 
Out 
Canterbury Ipswich Equinox Bae ud Comput-A Crop Slough 
Kent Micro Systems. ‘Angha Microsystems ar: 739 2. (0507) 60427) RGB Macsos‘LId 
(0227) 50200 0849) 740056 (75) 38581 
40449) Ferrand Software Lid Melksham 
Carditt 751 5791 ae Southampton 
Bowstrings Computer Leamington Spa janoyme Ute epee | Xilan Systems Ltd 
es Lid 10926) 30209 01-671 6321 (0703) 38780 
(0222) 36825 en St Albans 
Gevedon Leicester Ludhouse Computing Lud | (0225) 702133 St ASdans Compub 
Basd Computer Lewester Micro Centre 014679 4321 Midhurst Services Lid 
Systems Ltd (0533) 551869 Moaylau Business” Hordshal A a ear ion Lid 40727) 77700 
(0272878 IS? Lisburn Secasia } (073061) 664) St Helier 
Cranbrook (UK) Lid HEM Electrome Lid The Processov Cen 
The Soft Option (08462) 3184/2655 WGE Systems Ltd Pree eae (0534) 77020 
(058080) 310 fie: | 01-439 9617 stent Lill Thomas & Compai 
Liverpool oe 10533) 97700 
Beneastae BEC (Livecpoot) Lid Macronics Telesysiems Lid | (0908) 615242 (0535) 
Brarstar Computer (05) 263 5738 (ees 6926 Neuak West Byfleet 
Centre | tondeg PWC Hare & Associales, 5 Triple $Lta Fergusson Compu 
ae Ses BD Computer Systems | 01 SAL 1988 (046) 28872 TT 
Dublin | 01-435 4442 Salmon Electronics 
Translec Lis b Gufiness intonation 01-223 1688 fotinahan Nesluie Sunes 
(0001) 718521 Systems Software Lid {05074} 69117 (0924) 418356 
Glace O1-373 3408 | 0) 387 9927 | 
The Prospectus Geno Computes i Sen Syslems Lt Oxtord | Winchester 
Partnership | Systems Ud 01-405 1250 Choe Business: Modulae Office 
(0236} 211294 | 01-670 3202 | Sysiems Systems Lid 
Stag Terminals Lid | (089161) 2697 40962) 55754 
Computer ded 01 9930777 
Gosport Systems Lid Yeovil 
Vauniberry Lid 0-487 3869 Statacom Lid \ Resear Dale Computer 
(0325) 235845 pi a Ser 0 661 7266 | ear Systems Lid 
Harpenden Systems Lid Sumlock Bondain Ltd (0995) 72000 
leradion Lid O}-588 1514 0} 250.0505 Richmond 
(05827) 62421 Corporate Modelling Sun Business, ae Computer Services 
ing: Consults Services Ltd 
Fe 01-628 4107 e778 Rickmansworth 
| Services Lid Dantedate Lid Transam Computers Ud Al Microcomputers 
(0421}439150 01-519 7004 O|-302 8137 (09237) 71428 


ams start at £39.00. 
you ne 


cells on most 64K micros. (But 
at £245* it certainly isn’t the 
most expensive.) 
Consolidation of models, 
allows you to create separate 
plans for each department and 
then combine them into an 
overall company plan. Data 
transfer to word processing and 
other systems lets you incorpor- 
e Piares in reports and output to a data 
se. It also has extensive formatting facilities 
ich means you can produce reports that 
uldn’t look out of place in the board room. 


It can store up to 25 standard reports to 
1 when you need them. It’s got full WHAT 
analysis and direct editing of both spread 
et and logic display. 


JUST AS EASY TO USE 

All this increased power doesn’t mean 
1llneed.adegree in advanced PEDUEUS to 
derstand MasterPlanner. —— 


It works on exactly the FQ 
ne system as PlannerCalc . 
1 models written on 
nnerCalc run without. 
ification on Master- 
nner. 


16 BIT VERSION 
A new version of 
sterPlanner has been 
cifically designed for 
16 bit micros like the 
us | under ™CP/M-86 
he IBM personal using 
ier CP/M-86 or ™MS 
YS 1.1. With a vast matrix size of over 
)0.cells on 128K and even more with larger 
mory, you'll at last be able to make the most 

‘our micro 
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All prices include VAT aula postage & packing 
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Pm 
| 
| 
| 
| 
J 
| 
I 
| 
| 
| 
| 
| 


ed one. 


OVER 10 YEARS EXPERIENCE 
When you invest in MasterPlanner or 
PlannerCalc you're not just getting the best 
software money can buy. 


You're also getting the kind of back up 
and after-sales service that only a company of 
Comshare’s track-record can guarantee. 

If you'd like to know more about either 
product call in at your local dealer or fill in the 
Mm Coupon and send it to us. 


‘Plus VAT-and post'& package. 


Making the computer make sense. 
CP/M and “CP/M-86 are the registered trade marks of Digital Research Inc. 


” Comshare Ltd.,32-34 Great Peter Street, London SW1P 2DB, Telephone: ()1-222 5605, 


=z 


Micro 


Please send me: 
Qty Product | Op System Disc Size| K ae 
PlannerCale CPM 2.2 | 8°/514" 


@ £46.05 
_| (8 bit only) dl l 
MasterPlanner CPM 2.2 | 8°/5%" 
@ £282.95 
Momess'| | om |e A 


= IBM PC |MSDOS 14) 8°/5%" | 
| 


| ePMs6 | B/D Ys" Fal 


TOTAL 


—— 


MasterPlanner | 


sete al 


lenclose a cheque/postal order for £ made payable to Comshare Lid. 


| 

Please debit myAccess|@ardiNGe = ee ee (OTe, | 
ae! = Barclaycard No. = : for L. | 

fs Signature. ee aes eS Se ee 
Name si ————— { 
Address ae = ee SE | 
‘Tel. No. ania | 


Comshare reserve the nght diet to accept-any orders. Any ac 
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‘SYSTEMS 


MIDAS $100 


MIDAS 1: From £895 

MIDAS 2: From £1,890 

MIDAS 3D: From £3100 

MIDAS 3HD: From £5,495 
MIDAS 86 — 16 Bit: From £3520 


@ Our versatile Z80 Microcomputers are available as standard units or custom 
configured to your exact specification from a comprehensive range of stocked 
$100 boards. 

® Disc storage capacity of the MIDAS 3 can be 2M Bytes, expandable to over 
80M Bytes with a Winchester Hard Disc Unit in our MIDAS 3HD range. 

@ MIDAS runs CP/M and MP/M. Other Software includes M-BASIC, C-BASIC, 
FORTRAN, COBOL, CIS-COBOL, PASCAL and Word Processing. 

@ A MIDAS 3D with 64K RAM and 2M Bytes storage on two 8” drives with two 
Serial I/O Ports and CP/M only £3,100. 


® Printers, VDUs and other peripherals stocked to give complete package 
system at keen prices. 


PROCESSOR 


280 Starter Kit Static RAM 16-64K 24 Bit addressing We are the sole UK Distributor for Integrand 
Single Board Computers Static RAM 8x64K or 16x32K RAM/Battery | Mainframes and Disc Enclosures, available 
8085/8088 CPU Back-up in nine models including Desk Top and Rack 
Z80A CPU 4MHz (4 types) Memory Manager Mounting, with or without provision for Disc 
8086 Drives. All units totally enclosed, painted on 
(EPROM st 1/0 BOARDS all external surfaces and. complete with 

ao |= power supply etc. 
2716 EPROM (2x16K) | 2S/2P or 4S/2P or 3P/1S etc 
2708/2716/2732 Programmer A/D & D/A 8 or 12 bit 


VIDEOBOARDS —__ fees hg ‘SOFTWARE 
24x80 1/0 Drive MISCELLANEOUS = CP/M 1&2, MP/M, PL/1, C-BASIC 2, M- 


L 
24x80 Memory Mapped Real Time Clocks % See OR AUER OC Pec ae ay. C080) 


Graphics 512 x256 (B/W) r 
DISK CONTROLLERS ColounGrachesa1a8290 Forth, MAC, ZSID, Disassembler, Wordstar, 


F , Datastar, Supercalc, : 
Single Density 5” or 8 Maths Board AMD 9511 daparich 1 ee g Wargngae 
Double Density DMA Extender Boards/Logic Probe : 

» §=Floppy or hard Controllers Motherboards 7-20 slot | Prices exclusive of VAT 


R= 
ficati | — 
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Ero PRINTERS AT UNBEATABLE PRICES 
MX80 FT I 
MX8e FT I 
MX100 FT Il 


£505 + VAT 
£315+ VAT 
£415 + VAT 


All anne carry ryal Year Giautes and come 5 with paper. 
Shipment is by Securicor to your door—Please add 
§7+VAT carriage. 


Payment by Cheque, Access, Viag etc 


wate ee cen. 


Shipments throughout UK by Securicor. 
We can export to most countries in the world. 


Micro-Spares 
We cannot and will not be beaten on Price! 


104/106 Hanover St, Edinburgh EH2 1DR. 031-226 3345 
@ Circle No. 130 
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ae . 
if 


FULL DETAILS AVAILABLE FROM 


Peterson Electronics 
Academy Street 
Forfar : 
DD8 2HA 
Tel No: 0307-62591 
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A dream 
- ofacomputer- 


with a service 
to match. 


One day, even your 
IBM Personal Computer will need: servicing. 


That's when you'll be glad you’ve talked to microserve, 
one of the UK’s most experienced micro maintenance 
and service networks. We offer a complete range of 
servicing plans for both the IBM-PC and add-ons - and 
what's more we're nationwide. 


So, before your dream turns into a nightmare, return the 


coupon or call us now on 0480-215005. 


= To: microserve, Freepost, Lillle End Road, Eaton Socon, ~ | 
| St Neots, Huntingdon, Cambridgeshire PE19 3BR | 
| Name | 
| Company ill | 
| Position = _ 
| Address = | 
| —_————— } - Tel. no, PC. 38% ie 
| —i ee as Ee | 
7 microserve ! 
| | 


IBAA is a registered tsacemark Of Ihe Injeinakonat Business Machines Corporation 


are 
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BOARDS 


JRAM 
HALF MEGABYTE MEM 
EXPANSION BOARD CC 
WITH J FORMAT £695.0 


Also available 


MEGA PLUS * Super spool included 
* 64K — 512K Parity Memory — spooler prog) 

* Clock Calendar (Sta) * Split memory address 
* [BM Compatible Async Port COMBO PLUS 

4 (Std) * 64K — 256K Parity M 
* IBM Compatible Asyne Port * Clock Calendar (Std) 
2 (Cpt) * IBM Compatible Asyr 
* IBM Compatible Printer Port re 

(Opt) * JBM Compatible Print 
“ 512K with Mega Pak Option * Super Drive included 
* Super drive included (disc = Super Spool 
emulator Prog) 


Dealer enquiries 


welcome Software 

Full range of C/PM and MSDOS Sc 
Dysan ware available for IBM PC Sirius < 

Diskettes most other Micros. 
e WordStat £195 © Mail Merge fa 
: full range of ® Spell Star £130 © Super Calc ff 
ahi disks available *concpm £250 + DBasel £ 
e Auto Code £120 ¢ Milestone £ 


Cail for Full Price List 


| GD 


DISK DRIVES 
250K-IMB 


Full range of CDC drives 
» from 250K to 1MByte 
sub systems/Bare drives 
Winchester available. 
- BBC, NASCOM, 
GEMINI, TANDY, VIDEO 
GENIE AND MANY 
MORE. 


Printer switches 
RS 232 cont-para 
multiple printer switches 


: oo Sex HXx-2 
MICROWARE 2337333 


LONDON LTD. 


® Circle No. 144 


We can upgrade 
your IBM PC to Dual 
Disk Drive, 640K or 1.2MB 
Hard Disks also available. 


if 


EEG ERIRTEE ee 
. NEW COLOUR MONITOR 
HN | for the IBM PC 
Bb nana eel * 80 x 26 Display 


690 Horizontal Resolution 
MECC 0.34 mm dot Pitch CRT 


OSBORNE 1 


FREE WITH EVERY MACHINE 
Monitor, 10 Discs, CPM, Super Calc, 
WordStar and Mail Merge. 


ee Sirius 1 


> rhe sv 
oe 
>t ' eed 
_ - y chim Hiitit 
se cece UNIT ‘ | 
ee CALL FOR 


—~_ f CASH AND 
CARRY 


Say —, 
————————-_—»s SUPERBRAIN” crs 
Z80 Card and full 

range of software available From 320K to 15MByte available 


MICROWARE 312328332. 


LONDON LTD. 


® Circle No. 145 


Multiplan. 


MULTIPLAN — THE ELECTRONIC WORKSHEET 
FOR NOW € 179-00. 


VisiCalc was a good idea 
for then. 


Multiplan is a great idea 
for now. 


The first generation electronic worksheets were a 
good idea. They were early software management 
tools that could eliminate a lot of hours with a 
spreadsheet, calculator, pencil and eraser. Enter 
Multiplan, the next generation electronic worksheet 
that's as easy to use as it is useful. Compare 
Multiplan's powerful user-oriented features to any 
electronic worksheet on the market. If you've been 
using VisiCalc, Multiplan’s ability to directly utilize 
your VisiCalc files lets you easily upgrade to 


TRIPLE YOUR DISK 
ACCESS SPEED 


No hatdware modilication required 


FastDOS 


Fast Disk operating system lor Appie I 
computers 
Completely compatible wtth OOS disks 
o loads and saves standard OOS files 
Completely compatible with all 
OOS/APPLESOFT programs that access 
QOS through standard hooks. including 
FIO and MUFFIN 


Executes ail standard 00S commands 


Compacabye timings: oos FOOS 
Bloading integer basic VW sec Jsec 
Cataloging @ #2 tie disk Z2sec F sec 
Saving a 10 sector program Grec 2 sec 
Saving a 100 sector program Usec Tec 
Loading a 100 sector progsam 2ssec TV sec 
Requures 38K 
£1995 


ITS OFTEN BEEN SAID THAT THE 
SIMPLEST IDEAS ARE THE BEST — 
AND JUST LOOK AT THIS ONE FOR 
PAPER STORAGE. 
Pele & Pam Computer's Stilts 
are four legs which can be 
installed on to your Epson 
MXB8O in seconds — giving you 
room tor 3 inches of paper. 
£5.95 


stilts 


APPLE CARE 


MACHINE COVERS 

APPLE I 5.95 
APPLE & 2 DISKS 795 
APPLE & 12° MONITOR 7.95 
APPLE, 2 OK & 12” MON. 9.50 
APPLE, 2 DK & 9” MON, 8.95 
SINGLE DISK 3.45 
2 STACKED DiSK 4.45 
9” MONITOR 4.95 
EPSON MX80/70 5.45 
PAPER TIGER 445/60 7.95 
APPLE /// INC. MON 12.95 
MX100 8.95 
OUME 5 W/TRACTOR 10.95 
NEC 12” MONITOR 7.50 
HITACHI 12" MON, 7.50 
OECCA RGB MONITOR 8.95 
SIRIUS KEYBOARD 4.45 
SIRIUS PROC & MON 12.95 
HEAD CLEANING 

Clean cesdiwete heads ihe way leading 


masufactusers recommend 5%" dish esd 

cleaning fit £18.95 

Disks & DISK BOXES 

BASF single sided, single density disks. 

10 to: £17.90 50 for £84.50 
100 tor £169. 


Kats ette storage boxes €245 


| 
RANA SYSTEMS DISC ORIVES 


Elite | - £259 
Ellte Il - £339 
Eilte Ill - £399 


= 


16K and 32K BUFFERED PARALLEL 
OUTPUT PRINTER INTERFACE 

CARD FOR APPLE II and APPLE It 

PLUS COMPUTERS FOR OKI, EPSON 


& ANADEX 
WIZARD BPO 16K £149.00 | 
WIZARD BPO 32K £169.00 
— 


DESKTOP/PLAN tI 


from Personal Sottware 


A programming tanguage for financial 
analysis 


MICROSOFT FLIGHT 
SIMULATOR FOR IBM PC 


£30.95 


£99.00 
| THE NEW CENTRONICS COMPATIBLE 


PARALLEL BUFFER FROM ORANGE 
MICRO 


SPECIAL OFFER 
PRICE 


ALS Supercaic £59.00 


THE NEW INDUSTRIAL MICRO 
BASED ON THE APPLE Il 


Dust, dirt and splash proof. 


Capabie of operating retiably in 
aggressive industrial, laboratory 
and process plant environments. 


Supplied with the 
FCL AUTOPROM card, which in 
many control situations, 
eliminates the need for the often 
unreliable disc drive. 


FCL Industrial Apple Processor 
£1850 
FCL Autoprom £180 
FCL Industrial Appie Keyboard 
£180 


UTILITY PROGRAMS 


PROGRAM LINE EDITOR tN ROM 39:95 
KRAM 
SUPER KRAM 8995 
THE MANAGER (Memory MGT. SWRE) 1995 
APPLE EXTENDEO EOITOR 43.95 
FASTOOS (INC, DOS ACCESS SPEEO! 19.95 


- 
- 


DOS TOOL KIT 43,00 
SCRIPT Ub 64.29 
MENU GENERATOR 25.95 
MACRO SCREEN EDITOR 32.95 
PROGRAMMING AIDS 3.3 49.95 
MCAT 2.0 1995 
CRAE 2.0 15.95, 
ALO SYSTE* II 49.95 
ALD SYSTEM FOR APPLE ttt 49.95 
EOIT 6502 69.95 
TASC tApplesoft Compiler} 109,00 
LISA ASSEM, LANG. DEVEL. SYSTEM $9.00 
SPEED-ASM 25.95 
EXT. PROG. FACILITY IV $2.95 
EXPEDITER tle 75.00 
BAG OF TRICKS 75.95 
MONe 25.95 
SUPER DISK COPY Itt 19.95 
DISK RECOVERY 18.95 
DISK ORGANISER tt 1895 
MULTLOISK CATALOG Itt 16 95 
APPLESOFT ¢ STUCTURED BASIC 1595 
DOS PLUS 16.95 
QUICKLOADER 1§.95 
APPLESOFT PROGRAM OPTIMISER 12.95 
APPLE SPELLER 4495 
IMAGE PRINTER 25.95 
THE 8UG 32.95 
BUILD USING 19.95 
EDIT SOFT 19.95 
ACE (Apptesott Command Editor) 25.95 
APPLE DOC 25.95 
ASCII EXPRESS 44.95 
PROGRAMMERS UTILITIES 13.95 
LIST MASTER 25.95 
DISK DOCTOR {CP/M 0.RECOVERY}) 70.00 
HIGHER FONTS 1195 
DIRECTORY MANAGER 2395 
PROGRAM LINE EDITOR 2595 
SOFT SEVENTY 32.95 
INTEGER BASIC COMPILER 99 95 
| GLOBAL PROGRAM LINE EDITOR 4295 


c= ee Be 
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THE SWEET-P 


Graphic Plotter, for graph 
processing, chart processing, 
engineering graphics and 
overhead transparencies. 


Head Oftica: 
New Hali Hey Road, 
Rossendale. Lancs., 884 6JG 
Prone: (0706) 227011 

Telex 635740 Peipam G Address 


aaa 


Norwegian Agent; 
The Norwegian Software House 


Telephone 47 2 64 55 77 
Prices do not include VAT please add 15% to your remittance 
Postage and Packing FREE 


FOR THE IBM PC 


PARA/RS232/CLOCK CARD FOR 18M 239.00 
CLOCK CALENDAR CARO FOR IBM = 119.00 
PROTOTYPING CARD FOR IBM 25.95 
PROM BLASTER FOR IGM 129.00 
OBASEN FORIBM 399.00 


CHAMPIONSHIP BLACKJACK (18M) 24.95 
ZORK) FOR IBM 25.95 
ZOAK I FOR IBM 25.95 
OEADLINE 32.95 
EASYFILER FOR IBM 249.00 | 
EASYPLANNER FOR IBM 125.00 | 
EASYSPELLER FORIBM 125.00 | 
EASYWRITER tt FOR (BM 225.00 
MATHEMAGIC FOR IBM $9.95 
GRAPHMAGIC FOR IBM 59.95 
WORDSTAR FOR IBM 195.00 
MAILMEAGE FOR 18M 65.00 
CALL TO ARMS FOR (BM 15.95 
SUPERCALC FOR IBM 225.00 
SUPERWRITER FOR IBM 249.00 
UV/0 IBM INT. (2 SER,PARA.S GM) 195.00 
JOYSTICK FOR 1BM 39.95 
VISICALC 256K FOR IBM 160.00 
VISIDEX FOR IBM 160,00 
VISITREND/PLOT FOR IBM 210.00 
VISIFILE FOR iBM 210.00 
EE 


STRIP and. .“"~ 


FUNCTION qa | 
eg 


aia 


The Videu Function Stmp adds a whole new 
Gimensian to yout Enhancer tt Apple It 


Function Keys Now you can have dedicated keys tor 
your macro dehnitions Program otten used word 
processor commands, words of phrases into your 
Function Strip Programmers wil find ta 
significant ad to de able to define often used 
commands and siatements. VisiCalc users can 
deline often uted commands and file names for 
single keystroke ease of use 

The Vedeu Function Strip ts a low cost, versatile 
step of pressure sensitive swntches The Function 
Strip adheres to the Apple II's lid — just above the 
keyboard and connecis to the Enhancer Ils keyped 
connector port The Function Strig is completely 
Compatible with keypads connecting 10 the Apple Il 
molherboard 


£54.95 
£99.00 


Function Strep 
Enhancer i 
OR BOTH FOR A SPECIAL PRICE OF 


£149.00 
BOOKS 
APPLE MACHINE LANGUAGE £11.85 
PASCAL PROGRAMMING FOR APPLE £1045 
APPLESOFT LANGUAGE £7.68 
INTIMATE INST. IN INTEGER BSC. £5.55 
APPLE BASIC FOR BUSINESS £11.20 
APPLE PASCAL GAMES £1145 
PROGRAMMING THE 8502 £9.70 
8502 APPLICATION BOOK £1026 
8502 GAMES £1025 
6502 SOFTWARE OESIGN £6.50 
8502 APPLICATIONS £9.70 
CP/M USER'S GUIDE fao5 | 
APPLE INTERFACING 7.86 
CIRCUIT OES. PROGS FOR APPLE £11.15 | 
APPLE tt USERS GUIDE £1085 
VISICALC HOME & OFFICE COMPH. £11.60 
THE POWER OF VISICALC VOL. 1 £6.95 
THE POWER OF VISICALC VOL. 2 £6.96 
KIDS ANO THE APPLE £13.95 
GUIDE TO PROGRAMMING IN ASOFT £11.80 
SCIENCE & ENG. PROGRAMS (All) £1180 
A'SOFT BASIC OATA FILE PROG £0.35 
ASSEMBLY LANG PROGRAMMING £960 


OSBORNE C/PM USERS GUIDE 


SOF TWARE | 


COPYING 
SYSTEM 
£99.00 


Products availabte from dealers 
throughout the UK, 
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London Office: 
103-5 Blegborough Road, 
London, SW16 6D0L 

Okernveren 145 Phones. 01-769 1022/3/4 
Osto 5 Teler: 923070 PRCOME G 


Announcing the 
Small Computer Series 


The Small Computer Series will provide acomplete library of 
resources for the personal computing community — the 
hobbyist, the small business man, and the educational user. 
Out now... 

GUIDE TO THE ZX SPECTRUM AND THE ZX 81 

Kaspar Boon 

A complete handbook to accompany the world’s most 
popular personal computers. 

168 pages 0 201 14638 X 
Out next month... 

PROGRAMMING THE M68000 

Tim King and Brian Knight 

A detailed introduction to one of today's most advanced 
microprocessors. 

150 pages 0 201146359 
INFORMATION UNLIMITED 

The Applications and Implications of Information Technology 
lan Sommerville 

Anon-technical introduction to computers and their piacein society. 


£5°95 


£8.95 


200 pages 0 201 14636 3 £6.95 
Books for the BBC Micro 
Out now... 


GAMES BBC COMPUTERS PLAY 

Tim Hartnell, S M Gee, and Mike James 

An Addison-Wesley/interface co-publication 

An impressive collection of games for all ages and abilities 
with detailed playing instructions. 


96 pages 0 201 146401 £6.95 


eee Computing 


Out next month... 

THE BBC MICRO BOOK 
BASIC, Sound, and Graphics 
Jim McGregor and Alan Watt 


Complete coverage of BBC BASIC, ptus 150 pages on sound 
and graphics. 


320 pages 0 201 14058 6 £6.95 


All these titles should be available through your local 
bookshop or computer store. In case of difficulty, please 
complete the coupon and send it with your remittance to 
Addison-Wesley at the address below. 


vw, Addison-Wesley Publishers Ltd 
b4 53 Bedford Square, London WC1B 3DZ 


Please send me the following books. | enclose my cheque/ 


postal order No. for& 
OR 


Please charge my Access/Barclaycard/Visa/American 
Express/Diners Club Account No. 
Lipa pee 


ime ie 


___ Boon/Guide to the ZX Spectrum and the ZX 81 £5.95 


__ Hartnell/Games BBC Computers Play £6.95 
___ King/Programming the M68000 £8.95 
__.McGregor/The BBC Micro Book £6.95 
___ Sommenville/Information Unlimited £6.95 
Name 

Address 

Signature Date 


ot Addison-Wesley Publishers Limited 
MY 53 Bedford Square, London WC1B 3DZ 
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01-450.2417 01-4509763 01-4502417 


SECOND USER COMPUTER SYSTEM 
BARGAINS 


Sample of our stack: 


IMS System 4000 — three 8"’ floppy disk drives, intertec VDU, 
280a CPU 64K RAM, 4 RS232 ports, 12 slot S-100 card cage 
with PSU, 120 cps printer, desk unit for the above; 
£1,750.00. o.n.0. 


IMS System 8000 —. as above but with Elbit VDU, one floppy, and 
a COC Hawk hard disk drive (36 Mbyte fixed, 12 removable} 
superb value; 

£3,750.00 o.n.0. 


ZILOG MCZ 10/5 — System with Cifer 2600 VDU, three 8” floppy 
disk drives, Z80A CPU, 64K RAM, Tally T1000 120 cps printer, 
desk unit and printer stand: amazing value; 

£2,500.00 o.n.o. 


We also have Burroughs, ICL, IBM and many other Minis available, 
as well as micros and peripherals at very keen prices. Call us now 
for more good news 01-450 2417 


BURROUGHS D80 SYSTEM: B80 180 CPS CONSOLE PRINTER 40 
Mbyte DISK SUBSYSTEM 2x 8” FPY, TD 830 VDU PLUS 
PLASMA DISPLAY 64K RAM HIGH SPEED CPU 

£3,800.00 o.n.0. 


Prices exclude VAT -and delivery 


USED EQUIPMENT BROKERS 
11a ASTLEY AVENUE 


CRICKLEWOOD 
LONDON NW2 


FULL DETAILS AVAILABLE FROM 


Bennetts (Dereham) Ltd 
24-26 Norwich Street 
Dereham 
Tel No: 0362-2488 


NORFOLK : 
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Cumana drives 
BBC Micro best! 


CUMANA DRIVES + 
OWN POWER SUPPLY 
=BIG PLUS FOR 
BBC MICRO USERS 
... JUST FOR 
STARTERS 

The ‘ice on the cake’ is that because the Cumana NTH 

Drive has its own power supply, it can be used 42 Ye) ANTY 

with many other Micros when connected via the WA aRRA 

appropriate cable. Cumana supply a Drive FULL 


connecting cable which has a standard 34 way 
edge connector plus 34 way BBC connector in 
the same cable length. This allows the Cumana 
Drive to be connected to numerous 
makes of micro without the need 

to change connecting cable. And the 
Japanese manufactured disk drives 
are quiet and utterly dependable 


a oe a aa 


CS50A Single 40 track drive 100K 
CDS50F 2 double sided 80 Track TEAC Drives ' 
with cabinet and power supply 800K £619 


£199 


Disk formatter and instructional manual £15 
Model A-B upgrade kits £65 


Many other Disk Models available for BBC. 
Call or write for Data Sheet. 


CuMANA LTD 


Unit 1, The Pines Trading Estate, Broad Street, 
GUILDFORD, Surrey GU3 3BH (0483) 503121 
Telex: 859380 CUMANA 


Please add VAT to ail prices 
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HOME & BUSINESS TECHNOLOGY 


Probably the widest selection 


of software available by mail order. 


All the top manufacturers including Acorn Soft, IJK (Sinclair), Superior Software, Bug Byte, Program Power, Hessel, Procyon. 


HERE IS A SELECTION 


Pecko Computer 

Junior Maths Pack 
Philosopher’s Quest 

Planetoid 

Meteors 

Arcadians 

Swoop 

Chess Model B 

Space Invaders Model:B The best 
Atlantis — Superb fast Action 32K 
Hyperdrive 32K 

Stratobomber 


AE SEK 
CAA OY 


AA ND ~} 12 00 
WOOO 0 OO 


Se 


wewse 
uA On on on 


Send SAE for (ull list. & 


HARDWARE EXPANSION = 
Sound pick-off module (simple to fit) 
Amplifier and loudspeaker suitable for above 
Light pen 
X-Y digitiser 

SUPER ACCESSORIES 

Cover Polyester Cotton 
Cover Solt PVC 
Carrying Case for Computer. Cables, Cassetre/ 
Dise Drive 
Carrying Case a soft supported nylon version 
of above 


Ie 
a ee i Tl ‘| ¥ Sp 


ill Danna 


| [==] SS 
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FULL DETAILS AVAILABLE FROM 


System and Programming Ltd 
9 Ainsdale Close 
Bletchley 
Milton Keynes MK3 7PT 
Tel No: 0908-78413 


| BUCKINGHAMSHIRE _ 
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BBC models A & B in stock: 
A- £299 B- £399 


DISK DRIVES FOR BBC 
BBC 100K Single drive (Requires discs (a)) 
TORCH Z80 800K Disc pack includes 280 proc’r 
+ 64K (b) 
BBC/LVL 200K Twin Drive (a) 
TEAC 200K Single Drive (a) 
TEAC 400K Twin Drive (a) 
TEAC 400K Single Drive(b) 
TEAC 800K Twin Drive(b) 
Connecting cable for TEAC drives 
(a) SCOTCH Single sided discs Box of 10 
(b}SCOTCH Double sided discs Box of 10 


—BBC UPGRADES — 
Full upgrade kit (fitting £31.00) 
Discinterface (fitting £15.00) 
The above prices are VAT inclusive. Add £1.00 pap for asders bebaw £100.00 and £10.00 


(Securicor delivery) for orders above £100.00. 
Access and Barclaycard accepted on all items except BEC compuicrs. 


ELTEC COMPUTERS 
217 Manningham Lane, Bradford, BD8 7HH. 
Tel (0274) 722512. 


265.00 


897.00 
397.00 
304.75 
569.25 
396.75 
711.85 
17.25 
28.75 
39.80 


69.00 
109.25 
—_—_—__—! 
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WORDSTAR 
TRAINING COURSES 


Two day course on using WORDSTAR. 
Assuming little or no experience of word pro- 
cessing £150 per person 


A) 


One day course on using WORDSTAR with 
Mailmerge 
Assuming course (A) experience 

£75.00 per person 


All courses are given on our premises with individual 
attention during hands on use of our systems. 


All prices include appropriate documentation but.are 
exclusive of V.A.T. 


Training can be given on your own premises using 
your own equipment 


Please Telephone or Write for further details 


FOG, Geek 
OFTWARE 


215 Beacon Road 
Chatham, Kent ME5 7BU 


Tel: MEDWAY (0634) 811634 
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PEGASUS 
ACCOUNTS 
SALES, PURCHASE & 


AY aaah ak aa aE 
hl Tec __&e 
KUYCTE/ ] DAISY WHEEL f—— 
PRINTERS | -—~ 
NOMINAL LEDGERS } ; z= 
STOCK CONTROL | , = ha 
f 


WORD PROCESSING 7 


E EO) 


SUPERSCRIPT (CBM) ums ens 

WORDSTAR(TRANSTEC) 

SELECT (SIRIUS 1) re OE RDN TEATOH WALID \% 
North :6WIGK ' 

VISICALC Ce 1S TBD NOSSO OaBOeT 

FINANCIAL PLANNING 


D.M 8. N 
DATA MANAGEMENT S3 
= 


PACKAGE 


0-263 734] 
Post [0 CHROMASONIC Business Systems, 
@ 48 Junction Road, Archway, LONDON N19 5RD 

: : =o 
a Please send me further details about your 
| business systems. | am particularly interested in: 


NAME, 
fy POSITION: ... 


COMPANY: 2.» gages 
ADDRESS: ... Pink. 


Pees eT. : = : j COMMODORE TELEPHONE: o... ™ | 

is ~~ : = 500 SERIES ' 

TERMS OF BUSINESS: Please add 15% VAT to.all prices. Deltvery charged at Cost. _ POST YOUR 
Prices valid for cover date of this magazine. Access and Barclaycard orders welcome COUPON NOW! 
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COBOL, FORTRAN, PASCAL & other complexities of the past 
. «. forget them! 
Design and write your own systems in ENGLISH with 


DYNATECH’S 
PROGRAM GENERATORS 


Professionals can: increase their output tenfold and.novices can learn how to write professional 


programs in minutes using Codewriter® or Techwriter* - now selling worldwide: 3 
What are the benefits? 0 
@ Save time...up to 90% @ Improves efficiency @ Provides information, faster 0 3 J” 
@ User modifiable programs can be compiled for high speed prion £. e. Le 


Seminars are held in London and other major cities throughout the year. 
We have Program Generators available now for Apple H, IIIf", CP/M*, CBM -Pet™, 
Sirius* and Osborne* - with more to come. 


O52 
DYNATECH MICROSOFTWARE LTD og 


Summerfield House, Vale, Guernsey, Channel Islands 7 
Telephone: 0481 45934 Telex: 4191130 & 


@ 4 
<a 
* Registered’ Trademarks O ow < 2 


| 

i 

{ 

@ Any member of staff can operate them r Sy re 
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7 4 BB USING GEMINI 
i inn FUNCTIONAL CASSETTE 
be TY SE sorrware FoR JUST £19.95 


\ Here’s the software to run your budgeting, your 
, B\ business, your stamp collection, 
\ your car costs... evento plan 


your next meal and help you 
choose a wife. Tested 
0) _\ programs that come with 
ol all the documentation 
back-up you need from 
7 Gemini who are experts in practical 
software. So mail us the coupon — and put your 
micro to work... ., fast. 


E DATABASE The Program that everyone 
needs. Facilities include sort, search, list, | 
delete, change, totals, save file, line print if 
required, etc, etc. Can be used iniplace of 

any card index application. £49.95 

i STOCK CONTROL All the necessary for: 

keeping a control of stock. Routines include 

stock set up, user reference no., minimum: 

Li} \3 1} stock level, financial summary, line print 

records, quick stock summary, add stock, delete/ 

change record and more. £19.95 

f=="st MAILING LIST A superb dedicated 

= database to allow for manipulation of 

| <= WJ names & addresses & other data, with 

_.—tt'#/] selective printing to line printer. Features 

‘include the facility to finda name or detail when only 

part of that detail is known. Will print labels ina variety 

of user-specified formats. £19.95 

vd == INVOICES AND STATEMENTS Ideal for the 

|" =\1'| small business. A complete suite of 

| programs together with generated 

i\i_} customer file for producing crisp and 
efficient business Invoices and monthly statements on 
your line printer. All’ calculations including VAT 
automatic and provision for your own messages on 
the:form produced: *Not Spectrum £19.95 


COMMERCIAL ACCOUNTS A gem of a 
program, all for cassette, with the following 
features:— 
Ram Daily Journal e Credit Sales * Cash Sales « 
Credit Purchases e Purchases — other e Sales Ledger 
Purchase Ledger’e Bank Account e Year to Date 
Summary 
A fully interactive program suitable for all businesses. 
Files can be saved and loaded and fofals from one 
file carried forward fo anotheron cassette. Particularly: 
useful fram a cash flow point of view, with an 
immediate accessibility to totals for debtors and 
creditors. Bank totally supported with entries for 
cheque numbers, credits.and, of coursegrunning 
balance. £19.95 
HOME ACCOUNTS Runs a complete-home 
finance package for you with every facility 

ct.) necessary for keeping a track of regular 

5-3) and other expenses, bank accounf, 
mortgage, H.P. etc. etc. etc! You'll wonder how you 
ever managed without it. £19.95 


‘Gemini Marketing Limited. 

Functional Software Specialists 

9, Saiterton Road Exmouth, Devon. 
Telephone orders welcome. (03952) 5832 
Please quote Access/Diners Card Number 


For Functional Software |2ZX81 16K — Database available — Only £750 
Dealer Enquiries Welcome including FREE Decision Maker Programme. 


Tick the: box for Program you require. Prices include V.A.T and Package and Postage 
Please supply the following cassette software 


Database .. . £19.95 [ 

Stock Control ma Be 3S | ] 
Mail ng LISH ....2.-1s02.:csce.2nazsceene oiiieeiinecs tanta £19.95) 

Invoices and Statements y £19.95) 
Commercial ACCOUNMS wiscc.essecesssasscasesceveacacesesetenesonseses £19.95; | 
Home ACCOUNSS ......0d..s.-.scuseestussse\intea/ anata tenn name eer £19.95 | | 
2X81 16K Database sics.ssuscse cnet eet nmmetccae.. £7.50[7| 


Name_ ll ; oe = 
Address. __ ay. 


Machine Type Memory Size. Ss). eee ee 


lenclose__ A ee =a 
Make cheques ond postalorders. payable to Gemini Marketing Ltd. 


viners Card Number, __ # —__ _.__Atcess Number. ___ 

EN [] Signature: = i ae 
Gemini. Functional Software Specialists 9, Salterton Road, Exmouth, Bivon. (03952) 5832 Pea 
Telephone orders welcome. Please quote Access’Diners Card Number 


ee ee ee ee Oe Oe ee ee ee eee ee 
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“FUTURE-PROOF” 
MULTI- USER CP/M alee 


WITH A CHOICE OF 8 BIT OR 16 BIT 
MULTI—PROCESSORS INTERMIXED 
PRICE from £4,927 (excluding VAT) 
for 2 user 1OMByte System 


SuperStar is a revolutionary 
concept which brings the price of a 
full multi—user system down to 
incredibly low figures WITHOUT 
LOSING the features you would expect \, 
from aMINICOMPUTER — performance} 
capacity and capability. On the contrary, 
besides substantial savings there are a lot 
of other benefits in the SuperStar 
approach — the widest selection of low- © 
cost package programs, shorter time scales\\\ 
and cheaper implementation of bespoke \ 
programs. Compact size, preventive- 
maintenance-free and latest technology are 
all bonuses. 


SuperStar employs world standard 
components both in hardware and software. 
to guarantee you a ‘"FUTURE—PROOF"” 
system which is readily upgradeable. 


SuperStar 


MINICOMPUTER performance, capacity 
and capability and YET aggressive Micro- 
technology prices. 


CP/M (8—bit or 16—bit) based world of 
low-cost programs and YET full multi-user 
capability (e.g. record/file lock, spooling etc) 


a $100 (IEEE 696) modularity for “FUTURE- 
PROOF” hardware and wide selection of 
“add-ons” from numerous manufacturers. 


* “PRIVATE—PROCESSOR" architecture ensures 
ZERO CPU DEGRADATION and provides full 
hardware isolation and protection between users, 


BROMCOM 


Bromley Computer Consultancy Ltd. 


417-421 Bromley Road, Bromley, Kent BR1 4PJ 
Tel: 01-697 8933 Telex 896691 TLX1RG 


ae - Se te 


SuperStar is a trademark of 
Bromley Computer Consultancy. 
CP/Mis a trademark of Digital Research. 
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ahigh quality daisy whee! printer 


@V24/RS232 interface 
@ Proportional spacing 

@ Bidirectional/ logic seeking 

@Wide range of type styles and international languages 


Trade/OEM Discounts available 


Write or call for further information: P 
Butel-Comco Limited, Garrick Industrial. Centre, Garrick Road, London NW9 6AQ: Telephone:01-202 0262. 
Technology for business 


® Circle No. 15: 


| Mailing © 
Floppy Disks? 


‘Use Swan Disk Mailers — and get 
Safety in the Mail 


Now used by over 1,000 computer companies, 
Swan Disk Mailers provide outstanding postal 
security at economical prices. 

Combining great strength with simplicity of use, 
Swan Disk Mailers are manufactured from rigid white 
corrugated, holding up to four disks, 


a yess 
iy 1 lh il c Sp | 


vt —— 


. 
| 


There’are two:sizes available: 8*75"X'8-75" & 6” 6” 


3 


FULL DETAILS AVAILABLE FROM 


Walsh and Partners 
42 Crown Hill 


Rayleigh 
SS6 7HG ring 
Tel No: 0268-776374 01-607 9938 
for Free samples 
and prices 


ESSEX | 
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The Computer Bo kod b | 


for your career 


SET COUNTS 
aS ONE CHOICE 


a 


The Art of Software Testing Myers 
Step-by-step directions on program inspeciion walkit nuths, reviews 
lest cases, design, module testing debugging 
Pubhsher’s price £24 90 
An {Introduction to Software Quality Control (C25) 
Demonstrates how statistical quality cantr tubs should be 
systematically applied throughout all the systems <4 Gh phases 
Publisher's price £31 35 
Microcomputer Architecture and Programming \\akerley (W40) 
The general principles of computer organization and programming 
using popular 8-bit and 16 bit micropragessnrs as examples 
Publishers price £2740 

Build Program Techniques ice {R10} 
All the ons and outs of BPT, how it pt a frameworr for the 
design, development and implementation.ot an automated sohware 
generation system 
Pubksher’s price £28 25 
Introduction to Interactive Computer Graphics Scott ($40) 
Airistles with sources, data, applications/optians, methods; iechnicues, 
equipment options, management considerations 
Publishers price £21 60 
Modern Microprocessor Systems Design McGlynn (M50) 
A complete overview of the 16-bil and ht slice mictoprocessars: uses 
and performance, characteristics etc 
Publisher's price £23,30 
Using CP/M Fernandez and Astley (F8?) 
Packed with examples, this seli-teaching guide will Fiave.-you using 
CP/M right from the start 
Publisher's price £8 75 

Cryptography Konhewm (K20) 

systematic review of the encipheriment systems. With teady-lo-use 

detail you can apply to your own DP needs 
Pubhsher’s price £32 40 
APL Smith {$02} 
Adesign handbook for commercial systems where APL can outperform 
all other languages 
Pubtisher’s price £975 


_.. with savings you'll appreciate! 


(M10) Computer Networks and their Protocals Davies, Barber, Pace 


and Solemonules {015) 
User-arrentated and coveriitg a full range of computer. communication 


systems “One of the best yet on networking Computer Werkly 
Publisher s prwe £29 50 

Pascal: The Language and its Implementation 3207 (B60) 
Both a state of ihe art survey and a user's data-hlled source book 
Includes the Pascal P implementation notes 

Publishers pnce £15 15 

Computing Marketplace {G25} 


A directory of computer services and software suppliers for word 
ptOcessors, micros, mines and mainframes Over 500 pagers 
Publisher's pnce £25 00 

Computer Programs that Work!/Successful Software for-Small 
Computers Lee/Beech (L40) 
In the first, 24 programs in maths, biology and games all nm BASIC In 
the second, tips on writing dependable programs that work the first 
time Pubhsher’s pace £11 90 

Introduction to 8080/8085 Assembly Language Programming 
and Applications Experiments with an 8080/8085 
Microprocessor (F80) 
Get maximum power from your micro with all the iechnique of 
assembly language at your fingertips Plus a hatdbook containing 27 
expeaments to build up your expertise 

Pubtisher’s Pace for the pair £1945 

Robotics in Practice Engeiberger (E70) 
A detailed and practical tour of the managément and appliatians 
of industrial robots 


Pubhsher’s price £18 50 
Dictionary of New Information Techology Meadows. Gordon and 
Singleton (M28) 


One succinct volume with definitions from the UK, Eurape and US 
Publisher's price £11.95 


Structured Programming with Comal Atherton {A75) 


Combines the elegance of strictured pingrammingawnth the-versatility 
of Comal Emphasis on good pangramming practice 
Publisher's pice £18 50 


find on offer here). 


In The Computer Book Club 


there is no pressure to buy 

You have real choice and an easy to handle 
commitment in The Club, We will send you the 
free Club News monthly—describing the latest 
selections—but you needn't take any particular 
book or take one book a month, All we ask is 
that you take at least four books during your 
first year of membership, thereafter choose as 
many or as few as you like. 


Could your career use some good advice? 
Why not let top professionals fill you in with all their experience and expertise? (Kemeny, 
Davies, Katzan & McGlynn — just to name a few of the professionals whose books, you'll 


With a membership in The Computer Book Club you'll find that your money Will buy you 
more of their invaluable advice than you would have thought possible 


Save now and save later 


I 
t 
You start saving now by taking your choice of 3 
books for £2.00 each plus p&p* and you ' 
keep on saving throughout your membership— | 
up to 25% (sometimes even more) on all ' 
books. 

} 

| 

| 


Added Advantages 


You'll be able to read the Club News at your 
leisure, make your selection from the comfort | 
of home and have the books you select ! 
delivered promptly to your door. 
| 


Offer valid in UK only. 


0 a a ee | 
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Basic Programming 3rd Edition Kemeny (K30) 
The classic work in Basie from the internationally recogmsed author 
An exceltent foundation 
Pubhsher’s price £14 35 
ee 5S te he 


i 7g 


p 


Systems Analysis & Design for Computer Applications 
Milhingtan (M75) 
Delines every aspect of systems desigo from specifications of datato 
the finat dialogue between designers and users 

Publishers price F18 50 


Systems Analysis and Management Steward (S90) 
A new metho! aimed at obtaining better performance ip planning. 
arganisation and management of-complex programs. 

Pubhsher's pice £26 60 


Invitation to Forth Kaan (K45) 
A complete ARC to this fast arowing language 

Publisher's pace £42 75 

Writing Interactive Compilers and Interpreters Brown (BB3), 


One of the most practical and instructive quitlas ta the subjeckvwntien 
Publishers price £14 35 

Proving Programs CorrecvGuide to Good Programming 
Practice Anrersan Meek ASO) 
Prowdes an exact and systematic way to desk check programs 
Develops goad programming style Covers testing, debugging. 
documentation and maintenance 

Publisher's Price for the paw £1760 

Computing using Basic/Data File Programming in Basic 
Cape Finkel (C32) 
An approach to Basic developed by the Oxtord Computing Teaching 
Centre especially useful with the 38027 The principles of data file 
programming adaptable whatever your situtation 

Publishers Price for the patr £25 25 

Pascal Implementation Vols | and {I Pamhertan (P59) 
A case study of an actual compiling system {PASCAL-P Compiler) 
plus, boved separately, appendices and compiler and itereter 
listings 

Publishers Price tor the set £12 50 


Please accept my application and enrol me as a member of The Computer Book Club, 
Send me the three book choices whose numbers | have indicated below (Some move 
expensive books, as shown © will count as Iwo chores ) You will charge me a 

total of £6 00 for my introductory books. plus £1 45 lowards poslage and packing’ tl 
not completely satsfied t may return the books within 10 days. cance! my membership 
and owe nothing 

As a member my commilment is to Duy 4 books in my frst year Of Membershp. t do not 
need to take a book each month. Il | want an allernairve to the main selection, of no 
book al all § will tell you so on the form provided fam aver 18 years of age 


Write thelcodes f [4 7] 
dourtHolias neve” | - | [ | 


Mr/Mrs/Miss. eae = 
{please print) 


Address_| = 


= Postcode____—— 


Sein —— 
SEND NO MONEY NOW?Post to The Computer Book Club, 
Wiley Dist Centre, Oldiands Way, Bognor Regis W Sussex PO22 95A 


Otter lemtod fo one pet household Allow up to 6 weeks for dehvery The Computed 
Book Chat es a etry of John Wiley & Sons Lid Reg no £41192 Enghind 


R 
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PROGRAMS WITH , 4 
| [A DIFFERENCE hi 
WODD HANDLED ausy Soren 


Mt SILICON VALLEY SYSTEMS, INC. au Ss TUD YIN G 


!!66 COLUMNS upto3000 records | FOR EXAMS? 
1) PLUS ON-SCREEN! are on ONE DISK Simply type your notes into 


our E-Z LEARNER program, 
Full and Powerful Word Processing sorting on up to 8 DRIVES allowing 


and the computer will throw 
||WITHOUT ANY EXTRA HARDWARE | say, a Mailing List of 24000# Lists\| '@2dom questions at you until 
|will run on standard 48K Apple with 


are totally user defined and can OU have learned each 
|)one or two disk drives. With direct-to- || have as many as 255 fields! subject thoroughly. €25 
disk editing its possible to have single} PLUS full merging with Text files to SEO LEN 
|documents larger than memory. PLUS 


produce form-letters, price-list, in = — -_ 
all underlining, justification etc LOTS OF 


— =) 


fact the only restriction is the 


appears on the screen. £109 | users imagination. £65 
(€125.35 inc. VAT) = = — (€74.75 ine.var? | READING TO DO? 


Then you need a copy of our 
RAPID READER You decide 
on the speed you want to 
practice at and the computer 
will give you words sentences 
and paragraphs to read and 
then tests you for 

+ comprehension. £25 


| (£28.75 Inc. VAT} 


WORD HANDLER 
ae 
| £187 HANDLER 


_FREE WITH THESE Apple 
, | APPLES! 

Complete start-up |if 

business systems || 


at the same cost 
| SALES as the hardware 


LEDGER only B 

| PURCHASE tome Puke the ‘discoun SI DY 
LEDGER —— boys’ this offer ~~ as 
PLUS APPLEWRITER III / includes ey iz 


ON-SITE 
SySve eels = INSTALLATION THE LAST ONE 
as illustrate 2h BASIC INSTRUC TION : 
FREE SOFTWARE VALUE €659 ang aM rae aeal os BACK-UP VISICALC 


OFFER ENDS 24th February 1983 pats ree 


{Pricas quoted DO NOT 


24-hour ON-SITE MAINTENANCE AVAILABLE _ inctupe vary FREE SOFTWARE VALUE £519 


WE ARE 
R< = ACCREDITED DEALERS Mail Order 
TL SE will assist you all || Prices include Post & Packing 


the way through with 
installation 


Full after-sales serviceis included 
with all Software 


FULL STAFF TRAINING BY TABS IS AVAILAQLE fF REQUIRED A 


SOME SOFTWARE! 
GAMES All NEWBRAIN. PRICES Includa VAT 


: Callers very welcome. 
i -_ Our retail shop is open from 
' i: ] W ld 
The well-known Arcade game-of eat and £740.06 . ENGUMOAS GETS ednesday ba ay] 


GOBBLER 
be eaten 
MANAGEMENT ACCOUNTING & REPORTING SYSTEM aS pal Parade 


TYCOON/PELMANISM , 
TYCOON requires you to buy and eel! ‘bes Avenue PortersBar 


shares with the comput«: throwing in 


24hr Tolaphone 
ordering service 


FOR POWERFUL FINANCIAL MODELLING porbe EN6 5ND tee 
random factors that affect prices. For ALL CP/M Systems €295 Potters Bar (0707) 44808 
PELMANISM is the game that test (€339. 25 inc.VA VAT) 
your memory making cards Into pairs: £ T2. 00 "ae 7 
WORMS MAGE 
Chasing your own tail can be very tricky £9. 95 TT ee = 
HOME & BUSINESS 

HOME BUDGET £12.00 Mem & CREDIT NOTE 

Keep track of the family Issues and keeps track of 

finances quickly and oasily. all your Invoices. £69 95 |\— Pia 

DIARY £742.50 invoice review |poscoue 

12 months appointments Analyses and reports all Telepnone 

birthdays etc. Invoices isaued, £27. 50° MAKE 

WORD WORKER £29.,9§ ‘ both programs bought together, ||_“ope. Sub-torais 

A very ent a i, DEDUCT £12.45 from total) { pecene 

Processor. or students. rder/Caat? Card Wo. fo 

and people who write NEWBRAIN lar - Cals tA debate LN 84 

REQUIRED) Just plsce mn an snverope and cost 10.~ 

DATA BASE £31.50 Model AD £263. 35) 

Store up to 800 records and 1D toe TEE, Petters Bae 

sort on up to 1) fields. Model A EA yt j am we CO puters 

Full product support and Guarantee ! FREEPOST 2009 Potters Bar, Herts., EN6 2BR 
—-- a eae . — a ee 
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If you were putting your business on But the real genius of Silicon Office is that it can 

to computer, selecting software used change with your needs. Even if you shut down 

to put you on a hiding to nothing. ¢ one operation and start a completely unrelated 
First you had to know exactly what Z ; » Z%. enterprise, Silicon Office can cope. 

you wanted even before you fully Stan Included in the bargain is a formidable word 

understood what it was. Next you had % processing capability with direct access to the 

to gradually learn about all the whole of the data base. So don’t ge ina 

n Offic 


inevitable and frustrating limitations. Z, Strait jacket. Take a look at Silico @ - soon. 
Now comes the strait jacket bit. 


Because then you have to start praying 
that your needs aren’t going to change. 
[f they did it was start again time. And 
what's worse, pay again time. 

Now there’s Silicon Office. A truly 
flexible system that is whatever software 
you want it to be . 


THE FLEXIBLE SOFTWARE SYSTEM 
To: Bristol Software Factory, Kingsons House, 


It is designed so that you can realise Grove Avenue, Queen Square, BRISTOL BS1 4QY. | 
more and more of its full potential as you Please send me full details of Silicon Office 
work with it. Name | 
You can tell Silicon Office 


what you want in plain English. 

It has an incredibly simple » ; 
command set with commands like: a 
‘Get record (GRY’, ‘Copy disk (CDY’, ‘Delete record (DRY’, etc. 


Company = | 
SS reel 
ke 
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ays VAT. 
CPU plus 64k RAM 
£225.00 plus V.A.T. 
needs... “sa _ 64k RAME125.00 plus V.A.T. 
MN disks, enhanced 
video, Input/Output 


COMPLETE TWIN DISK SYSTEM 
pisc Her or Ram expansion. 
n 7 


£675.00 plus V.A.T. 
1/0 Card £125.00 


fully Nascom 
compatible e.g. 


’ | 
< | 


MULTIBOARDS | 


make computers 

MULTIBOARDS is ideal for business applications. - 
enhance:— Itcan have up to THREE drives giving 

GEMINI, Nascomor QUANTUM 2.4 megabytes of disk storage. 

Send for full details Its expansion capabilities 


are almostintinite, thanks to the 
flexibility of 
Multiboard plus 


GEMINI <& . new 


GALAXY 64K + : 
2.2CP/M IncStcourd eh = eae a 
A costeffective ie W] © Sesomnas’ Spon 
solution to the small : computer get on bo 
ee ey Se ‘ enrepson Hilts ©) ar 
s 
Z80 based CP/M computer G these £7. aaah ts 
From £1,450 .00 
plus V.A.T. As one of SHARP’S 
biggest distributors, 


we always have stocks. We have the 
expertise to advise you on interfaces and 


software. We developed the QUANTUM sn \ 
MZ 80k Hi-Res which gained official SHARP - H iX-20 
approval. arora 


The first truly portable computer with full size keyboard, built-in 


PLEASE CALL FORLATEST PRICES. printer, micro cassette drive, highresolution display, rechargeable 


-_ Sa with £75.00 free software £475.00 plus V.A.T. batteries give hours & hours of use and give enough power to 
— MZ80B with 64k plus GRAPHICS RAM retain memory when computer is switched off, and is only 1.7ins. 
= a ; thick and about A4 size. 
. £850.00 plus v.A.T. THINK itin England, COMPUTE it over France, PRINT itin Saudi 
PC1211 £65.00 plus V.A.T. and SAVE it on your main system back in England. That's what 


CE122 PRINTER £60.00 plus. V.A.T. HX20 can do for you —and it’s cheaper too. Fora standard desk 
Pc1500£145.00 plus V.A.T. top of roughly the same power as HX20 you could pay about 


twit Ch — that's real value for money! 
catego aan eee Hace 25 Tats real value for money! 


(irs sPcs) 


COMPUTER PRODUCTS LTD 
Trading as Leeds Computer Centre. 
Please call or write for full details 
feng ae Leeds Computer Centre, The Balcony, 
EPSON. SEIKOSHA, 60/62 Merrion Centre, LEEDS. 


and more important, we know how to intoraee Tel: 0532-458877 at ate 
them to a variety of computers. ____ aS 


HI-RESE100 
plus V.A.T. 


We stock the 
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esh new 48K Apple 


by £9 179 


(While stocks. last} 


ftware 


iFactory 5......... 
Nemadic..... 
ohmagic 
ssmith 4.t .... 
Tool Kit 
le Pascal............ 

LEW TIRED ....0, seveeiweiere ome 
lewriter II... 
Jstar5.0..... a 
(WONG... sigiaun-.. svupueredes trun. sulle’ 


ac Orbit Accounting Modules; 
es on application - Please 
ne for list. 


Winchester .. 
b Winchester 
b Winchester (with tape backup) ..... 


er Accessories 


» Graphics Monitor. 


details 


ji 4aAN SS 


Latest packaging 
versions 


Visidex 
Visifile ss 
Visischedule ... 0... cc cccecsepeeees £180 


Disk Drives 
“Apple disk drives at these 
incredible tow prices! 


With Controller -...... 0.0... £270 
Without Controller ..................4 £220 
Apple Ill 

128K 

Oo ee, Se, ee 


Secondary Disk Drive 


Profile Hard Disk ..... Saedive = 


IBM Software 


IBM Pascal Compiler . 
1BM Cobo! Compiler... 
IBM Fortran Compiler 
IBM Basic Compiler. 
IBM Macro Assembler 
UCSD P - System Pascal.. 


UCSD P- System Pascal Compiler .. 
UCSD P- System Fortran 77 i 


Fortran Compiler 77 
Visicalc 256K 
Supercalc ..... 
Time Manager .. 
VolKswriter... 
Easywriter Il. 
Wordstar.... 
Mailmerge . 
dBase 2 
Desktop Plan. 
Graph Magic. 
Visitrend/ Pilot 
Visidex... 
Visifile....... 
Micro-finesse 


Alt M.P.S.L. Business 


Accounting Software in stock 
at unbeatable prices, please 
phone for fist. 


Championship Black Jack 


Microsoft adventire.. 
= Deadlinemem. ue. 
Zorks | to3(each}.. 


e add 1.5% to your order for UK delivery charge. 
ent accepted by cash/ bankers draft/ building society 


ae for immediate despatch, 


10d are normally in stock, however, please confirm before 


ting. 


€ open from 9:30am to 5.00pm Mondays to Saturdays. 
t of 30 days is available on official orders from PLCs. Hospitals 
ducational establishments. subject to a 5% surcharge. 


‘wise cheque with order. Please allow 10 days for cheque clearance. 


rt orders welcomel 


\LBION HOUSE, 1, BACK HILL LONDON EC] 
278 3838/01-278 5285 Telex 25102 Albeta G 


Mail Order 


We accept both Access 
and Barclaycard subject 
to a 5% surcharge. 
Telephone orders are 
welcome on 
01-278 3838F- - 


All prices plus 15% VAT 


Hitachi 12” Green Screen 
Monitors Only£90 FREE 


Anti-Glare 


Interfaces ‘Screen 
Parallel Printer Card.................5 £70 
Serial Printer Card.........00000..... £105 
PasGal Card 2... .c.wvepessswmroesscceet £105 


Digitek Colour Card....... 
Z80 System (New version) . 
80 Col System (Videx).... Be 
Soft Switch (Videx) oe 25) 


16K RAM Card..........£48 
128K RAM Card......£350 


Hewlett Packard 
7470A Plotter 
RS 232 or HPIB 


Interfaces 
Outstanding Value 


——2" 

eo SIMMS 1 
ACT Sirius | 128K with 1.2 mbS/SDisks... 
ACT Sirlus | 128K with 2.4 mb D/SDisks ....... £2549 

ACT Sirius | 128K with 1.2 mb D/S Disks 

and tOmb Winchester 

Eaternal |[Omb Winchester Hard Dish... 

128K Additional Memory ... aie 

384K Additional Memory ............ 


ATA THE PRICE BEATERS 


Accessories 


Numeric Keypad........... 


Joystick (TKC) .... 
Paddles......... 
Cooling fan.... 
1O BASF 5%" Disks . 
Listing Paper ......... 


LOCKING DISK BOX ...cecccge eco cessed 


@ £975 


Software 


C Basic 86 


ami ertan 


) —_ 


E.& OF. 
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Level lI Cobol with forms 2 

Microsoft Basic Compiler : 
Microsoft Pascal Compiler................ 
Microsoft Fortran Compiler 

Microsoft Cobol Compiler. 

CP/M Programmers Kil... 

MS 6 Dos Programmers Kit 

IEEE 488 Pachage .. 

Graphix / Bisigraf Graphics Pack. 

ACT Pulsar Software al unbeatable prices 


Cx commodore 
COMPUTERS 


4016 16K. 


‘DISK DRIVES 


2031 171K Single D/ Drive. .. 
4040 343K Dual D/ Drive . 
8050 950K Dual D/ Drive .. 
8250 2 mb Dual D/ Drive 
9060 5 mb Hard Disk... 

9090 7.5 mb Hard Disk . 

C2N Cassette Unit... 


Software prices.on application 


Epson 
Printers 


Unbeatable 


Value! 


MX8OT (Type 3) 
MX8O0F/T (Type 3)..£315 
MX LOOF/T (Type 3) £420 
Other printer prices on 
application 


£290 


£2095 


++ £3995 
£2549 
£349 
£795 


2159 
549 
w2D%) 
£299 
peetnes ach 
£439 
£169 
£169 
4169 
£169 


Britain’s specialists in software 
London's choice for hardware 


Our reputation in software makes us a choicefor hardware 
Hardware 


A copy of our own Autocode 1, the world’s leading automatic program generator 
is given with our compliments for every hardware sale over £1,500 


Full range of 16 bit machines 
up to 896K RAM and 10 MB 
hard disk with CP/M86, 
MSDOS & Microsoft BASIC 
from £2396. 


PRINTERS 
OKI Microline and Epson. 
Full range of dot matrix 
printers from £235. 


Daisy Wheel 
NEC Spinwriters and TEC 
Starwriters from £995, 
Feeders & hoods. 


Software 


POPULAR SOFTWARE 
A wide range of the most 
popular software packages are 
available from £125. 


SEMINARS 


Seminars are held in the heart 
of London on our speciality, 
dBase II. 
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Full range of 16 bit machines 
from 64K RAM and 700KB 
floppies. Many expansion 
cards available. 
from £2395. 


HARD DISK 
SUBSYSTEMS 
Corvus range 
from £1995 
Tape back-up and networks. 


INSTALLATION & 
TRAINING 


Consultation, installation and 
training are available for every 
system sale. 


STEMMOS 
SOFTWARE 
We have developed a 
range of packages aimed 
at the business and 
engineering market 


including the world’s 
leading program generator 


AU OOO I 


SUPE BRAIN 
Full range of 8 bit machines 
from 330 KB to 10 MB hard 
disk with CP/M80 & Microsoft 
BASIC 
from £1495. 


MAINTENANCE 


Full field and factory 
maintenance contracts are 
available. 


STEMMOS 
The Key to 
successful 
s software 
(Please send details and full 
price lists 
| HARDWARE 
| MAINTENANCE 
SOFTWARE 
| dBASE SEMINARS 


1 Name ’ 
| Company 
| Address 


| +; STEMMosS 
344 Kensington High Street 
London W14 8NS Tel: 01-602 6242 
hy TGex 893003 STEMOS G 
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EPROM EMULATOR 
PROGRAMMER 


EP4000 


@ EP4000 emulates/programs.all NMOS EPROMs up to 4k x &: 
@*2564/2764/Bipolar PROMs programmable with adaptors 
@ 300ns access time in emulation mode 


@ Editing facilities — data entry, match, display, shift, move, cléar, 
define, block program, etc. 


@ Input/Output as standard — RS232C (ASCII Hex «and binary), -20mA, 
printer, cassette, parallel handshake and DMA 


@ Video output for memory map display 
@ Fully buffered cold ZIF socket 
@ Price £545 + VAT + £12 delivery 


-@ Ex-stock-delivery: Write.or phone for more details 


2564*, 2764*, 2732A*, 2732, 2532, 2716, 2516, 2758, 2508 2716(3), 2708, 2704 


THE PRODUCTION PROGRAMMER 
TO HANDLE ALL NMOS EPROMS 


Checks, Programs, Compares up to 8 devices simultaneously 
Handles all NNYOS EPROMs up to projected 128K designs with rio 
personality modules of characterisers — See list below 

Easy to use, menu driven operation for blankcheck, program, verify, 
illegal bit check, checksum, self-test 

Constant display of device type, mode and fault codings 

Individual socket LED indicators for EPROM status 

Comprehensive EPROM integrity checks — Illegal bit check,,data:and 
address shorts, constant power line monitoring 

Full safeguard protection on all sockets ] 

Automatic machine self test routine 

Powered down sockets 

Cost effective price — £695 + VAT 

@ Available from stock. Write or phone for more details 


IP8000 


NEW 
S$ PRODUCT. 


2564, 2764, 68764, 68766, 68732-1, 68732-0, 2732A, 2732, 2532. 48016, 2716, 2516, 2758A, 
2758B, 2508, 2716(3), 2708, 2704 


SOFTY 2 2716 EMULATOR PROGRAMMER 


@ 2716 Emulator/Programmer 

@ Can program 2532/2732 in two halves 

® Multifunction touch keypad 

@ Editing facilities: Data entry/deflection, block shift, block store, match 
byte, displacement calculation 

®@ High speed cassette interface and serial interface 

®@ Direct output to T.V. 

@ Price £169 + VAT 


MODEL 14 EPROM ERASERS 
@ 14 EPROM Capacity 

@ Fast reliable erase time’ 

@ Built-in 5-50 minute timer (UV141) 

@ Safety interlocked to prevent eye and skin damage 
@® Convenient slide tray loading of devices 

@ UV141 available ex-stock £78 + VAT 

@ UV140, similar to UV141, but without timer £61.50 


@P Industrial Electronics Lid 


Unit E, Huxley Close, Newnham Ind. Estate, Plymouth PL7 4JN. 


Tel: Plymouth (0752) 332961 Telex: 42513: SHARET ; 
® Circle No. 167 


om bites 
Trade Show 


i aa ee sae a 


Wembley Conference Centre April 26-28 1983... 


.. Will be the most important trade show of the year — it will bring computer manufacturers and suppliers into 
direct contact with systems and software houses, computer OEMs, dealers, distributors and computer retailers. 
And no-one is better able to launch the definitive computer trade show than IPC. We know the computer 
market, publishing journals like Computer Weekly, Systems International and Practical Computing. We 
ofganise the computer industry’s leading exhibitions: COMPEC and its regional offshoots in Wales, the North 
and Scotland; COMPEC Europe; The Computer Fair; The Northern Computer Fair; The Midlands Computer 
Fair; the CAD Exhibition; CAD North, and several others. 

What's fnore, we'have the right venue, London and the South East dominate the UK market for sales of 
computer systems and peripherals, and the Wembley Exhibition and Conference Centre is right in the heart of 
the.region. Get more.information about The “ae Trade Show "83 by coupon today 
or telephone...........0n 01-643 8040. 


Please send moré:information on Exhibition stand space 
Please ask a salesman to telebhone [—] 


= a a 


Name! ——— as 
| Position__ _ = : Es 
| Bees Company eae = | 
| nr Address ete ———— ee ] 
The Exhibition Manager 
| The Computer Trade Show ——___—_— a — 1 
"3 IPC Exhibitions Ltd 
i ‘Surrey House, Throwley Way, P< aonge a = ——— | 
1 Sutton, Surrey SMI 4QQ. Telephone Number — ‘ < —— J 
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The New British Minstrel crow £2,455 


with Winchester Drive Generous Dealer and 


Local Authority Discounts 


Winchester Drive makes Minstrel 
he preferred professional Computer 


TECHNICAL SPECIFICATION 
@ Versatile and highly adaptable 


@ Built for reliability and ease of 
servicing 


@ Horizon compatible 
@ Superlative software: CP/M, 
MINOS, Turbo-DOS, and 


multi-user application 
packages 


@ British manufacture 


CHECK THESE OUTSTANDING FEATURES 


Standard system Other Configurations 
Available 

@ S100 

’ i @ Multi-user systems 

@ 5-20 Mb Winchester drive 


@ Multi-processor systems 
@ 64K RAM 


@ 16-bit processor using 


@ Horizon compatible, 400 Kb powerful 68000 processor 


— 1.6 Mb floppies 
@ Z80 Processor 


! For more information about the brilliant new British Minstrel computer, 
orto find out your nearest U.K or European Dealer, write or telephone: Andrew Ward or Tony Harris 


PADA/C-a dream come true 


gn’ 


ing y 
_ needed in a computer 
system and also links up — 
with the Word Processing 
package WORDSTAR & — 
MAILMERGE. 


~ 1 7 Available on all microcomputers 
Or supporting CP/M 2.2, CP/M 86, 


Z Oe Uj and MS.DOS the Padmede range 


4, % of Business Application software 
My ty 80% also includes:- Nominal/General 
% Vy Sm ae Ledger, Purchase/Creditors Ledger, 
% OK > Sales/Debtors Ledger, Sales 
ey €, PA, Invoicing and Stock Control. 
“4, Gna, 
ty. 
Ss 
“S Padmede 
% Xs 
a %, “= COMPUTER SERVICES 
) 4 % 


Re S 351 Fleet Road, Fleet, Hampshire. Telephone: Fleet (02514)21 892/3: Telex:, 85 
4 aS Iv : 


> 


ye ‘se 
%, 
25 
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Lisa 1S the long-awaited Apple IV. It is a. 


16-bit machine, based around the Motorola 
68000, as expected, and comes with a 


5Mbyte hard disc and |!Mbyte of RAM as. 


well as two floppy-disc drives. But the 
distinctive thing about the Lisa is the 
software, which is; as Apple claims, 
revolutionary. 

While other manufacturers try to decide 
which operating system will become the 
16-bit standard, coming down variously in 
favour of Unix, MS-DOS, CP/M-86 or 
whatever, Apple has been more radical by 
doing away altogether with the operating 
sytem in the sense of a separate entity the 
user has to deal with. 


Instead, the Lisa comes with a set of , 


application programs covering all the major 


office tasks, completely integrated in terms | 


of both data compatibility and a consistent 
command structure. Lisa uses graphics 
symbols and a special pointing device, the 
mouse, to simplify control of the system for 
the user. Additional applications, whether 
from Apple or from independent vendors, 
will fit into this overall operating 
environment. 

Details about the Lisa are being 
announced now though the machine will 
not be available till the summer. The price 
will probably be around $12,000, although 
lower prices have appeared in the U.S. press 
without confirmation from Apple. It is 
unambiguously an office machine, 
intended for use as a personal tool by 
professional and businéss people. In the 
course of an afternoon with the machine I 
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APPLE 


q 


The long-rumoured Apple office micro lives up to its 
promise, reports Ian Stobie. 


learnt what it is like to use — which is after | 
all the important thing, especially with this 
machine — but not much about its internal 
workings. 

What then is the Lisa like to look at? 
When it is not turned on it looks quite 
conventional. It is a three-box system, or 
three and a half boxes if you count the 
mouse. The keyboard unit is on the end of a 


coiled telephone-style cable. The keyboard 
layout has not been finalised yet, but it will 
differ between the U.S. and Europe. The 
U.K. version will probably resemble the 
ISO standard keyboard used on the new 
Apple He but with the addition of a separate 
numeric keypad. In any case, changing 
keyboards is just a matter of plugging inthe | 

(continued on next page) 


7? 
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(continued from previous page) 
new unit, All keys are software redefinable. 
| The system box contains the screen, two 
floppy-disc drives and the CPU. The screen 
is exceptionally clear monochrome white 
on black, with a resolution of 720 by 364 
points. Two of the newly designed, Apple- 
made 5.25in. ‘“Twiggie’’ floppy-disc drives, 
each capable of holding 850K, sit next to it. 
Also in this unit is the 68000, which is a true 
16-bit processor offering both a very large 
16Mbyte address space, rapid processing 
and very good interrupt facilities suitable 
for supporting multi-tasking software. A 
full [Mbyte of RAM lives on two boards 
inside the unit. 

The third box is the SMbyte Winchester 
hard disc looking just like the Profile disc 
used with the Apple HI, which is exactly 
what it is. Of this, 3Mbyte is available to the 
user. The large amount of software which 
comes with the system takes up the 
remaining 2Mbyte. 


The mouse is a box about the size of a | | 


matchbox on theend of a slim cable leading 
into the back of the system box. It fits 
snugly in the hand and has a single large 
button on it. Underneath the box, a small 
rolling ball detects movement of the mouse 
on the table. You use it to move a cursor 
around the screen, and more particularly to 
select options, which the Lisa usually 
presents by displaying graphics symbols on 
the screen. 

The mouse reduces the necessity to touch 
the keyboard, which speeds things up as 
well as making using the system more 
acceptable to European business people for 
their own personal use. Apple researchers 
have apparently discovered that, unlike 
their American counterparts, European 
executives — with the exception of German 
ones — consider typing undignified. Apple 
is also conducting research into voice input, 
and this will probably be incorporated into 
the Lisa interface once the technology is 
available at a reasonable price. 

The Lisa environment is an integrated 
one where words, pictures and numbers can 
be handled with equal ease. Integration is at 
the user-interface level, not just at the 
internal file level. So it is not really adequate 
to describe the applications Lisa offers as a 
set of programs — to the user they appear 
simply as different tasks or jobs within the 
overall flow of work. 

The metaphor Apple employs is that you 
are working at a desk. Simulated sheets of 
paper along with other symbols like waste- 
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baskets are displayed On the ‘screen. The 
currently active ‘‘sheet of paper’’ usually 
appears on top. Since the Lisa is a true 
multi-tasking system users can swap 
between tasks as easily as uncovering a piece 
of paper or taking a new one out of a 
drawer. In fact these are the precise 
metaphors employed by the Lisa. 

Spontaneous flipping between tasks is 
encouraged by the speed of the system and 
the consistency of the command sets used in 
doing each job. For instance, moving a 
column when using the spreadsheet involves 
selecting the same cut, copy and paste 
options as moving a paragraph when word 
processing. 

Lisa offers solutions to the common jobs 
which Apple identifies as being the core of 
the office information worker’s task. 
Incidentally, Apple reckons that half the 
working population falls into this category, 
which is one reason for Apple’s optimism 
about the Lisa’s future. The tasks are: 
drawing; writing; calculating; graphing; 
listing, mailing and filing; project 
scheduling; and communicating with large 
computer systems. 

For tasks that are not covered here Apple 
is providing a Pascal development system. 
It will come with a library of routines to 
allow the system developer to produce 
software which integrates smoothly into the 
Lisa environment, observing the same 
conventions for consistent handling of the 
mouse and graphics interface. By the time 
of launch in the summer, Apple hopes to 
have the common accounting applications 
available, produced in conjunction with 
independent software houses. Basic and 
Cobol will also be available, but the normal 
development language for Lisa will be 
Pascal, which is what the bulk of the Lisa 
software is written in. 


The people at Apple U.K. have tried out 
the language Smalltalk on Lisa. The whole 
concept of Lisa’s operating-system-free 
environment and the mouse-controlled 
desk top simulated in graphics owes a lot to 
the ideas produced by the Learning 
Research Group at the Xerox Research 
Centre in Palo Alto, which developed 
Smalltalk. This makes comparison between 
the Lisa software and Smalltalk itself an 
interesting prospect. 

On starting the machine up the Lisa 
equivalent of a menu appears. Down the 
right-hand side of the screen is a row of 
graphics symbols: a wastebasket for 
rubbish, a clipboard for temporary storage, 
a picture of the Lisa itself for setting system 
preferences, a filing cabinet symbolising the 
main storage, and perhaps a drawer with a 
name on it.for the floppy disc currently 
mounted. 

Placing the cursor over one of the 
symbols, for instance the filing cabinet, and 
hitting the mouse button, activates it — or 
to stick with the analogy, opens it up. If any 
delay is involved the Lisa changes the cursor 
to an hour glass. With the Lisa, waiting is 
always accompanied by a_ reassuring 
message of some sort. Error messages are 


| very clear and do not generally stop things 


dead, although to be honest we only 
managed to produce on error message in the 
course of our session 
THE SELECTED NAME CAN NOT BE 
CHANGED 
which followed a frivolous attempt to 
rename the clock. One of the strengths of 
the Lisa desk-top metaphor compared to an 
ordinary operating system is that it makes it 
easy for the user to distinguish between a 
plausible and an implausible command. 
To continue with the same example, 
opening the filing cabinet brings up a large 
piece of simulated paper on the screen 


showing what is in the filing cabinet. Since | 
we are dealing here with a detailed and 
carefully worked-out metaphor, instead of 
data files and programs the filing cabinet 
contains empty folders, titled folders, a few 
assorted tools like a calculator and a clock, 
and pieces of paper. The pieces of paper are 
of various types and are the way into the 
powerful application side of the system. 
There is LisaWrite paper, LisaProject 
paper, LisaList paper, LisaGraph paper, 
LisaDraw paper and LisaCalc paper. 
Cursoring over the LisaCale paper 
symbol and clicking the mouse brings up a 
sheet of blank spreadsheet paper: we are in 
the Lisa spreadsheet application. Whatever 
was on the screen before is not wiped out 
but simply covered up — it can be seen 
peeping from behind the LisaCalc paper. 
So if you want to go back and continue your 
previous task you can. Nothing is deleted 
unless you explicitly tell the machine you 
want it deleted. Even if you hit the Off 
switch, before powering down the Lisa will 
save all the relevant data and take a 
snapshot of the current state of the jobs you 
were doing; when you switch on again your 
desk top will be there, exactly as you left it. 
If while using LisaCalc or LisaWrite 
paper you are interrupted and need todoa 
quick computation, then a few swift mouse 
movements can get out the calculator, lay it 
in high-resolution graphics over the top of 
the LisaCalc or LisaWrite paper, and 
produce the results. Putting the calculator 
away — two quick clicks on the mouse with 
the cursor in the right position — reveals the 
undisturbed interrupted task. 
(continued on next page) 
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(continued fram previous page) 

This all explains why the Lisa had to wait 
for 16-bit technology. It takes a full-feature 
16-bit chip like the Motorola 68000 to 
handle everything that is going on below the 
user interface in such a truly multi-tasking 
environment. 

From what I saw of it, LisaCalc looks as 
powerful as spreadsheet programs of the 
Multiplan type. Keys as well as commands 
are used in a consistent way so that, for 
example, Tab and Return produce move- 
ment across the spreadsheet paper and 
down it, just as you would expect after 
using the same keys for word processing on 
LisaWrite paper. 

The true power of integrated software 
shows up once you have produced a column 
of figures. It really is the work of moments 
to bring out Lisagraph paper, cut and copy 
a column across and produce, from the 
range of options available, a pie chart. The 
chart can then be incorporated into a 
LisaWrite document, or it could be cut and 
copied on to LisaDraw paper where further 
additions and manipulations could be 
made. 

Used pieces of paper can be filed in 
named folders in the filing cabinet. If 
untitled they are still saved in a retrievable 
way, unless thrown in the waste bin. Apple 
has introduced two new printers, a 


daisywheel and a dot-matrix unit. With the 
dot-matrix printer whatever text and 


| graphics is on the Lisa screen can be printed 


out directly if required. 

The Smalltalk-like mouse-controlled 
graphics interface is the most impressive 
feature. It eliminates the time it takes to 
learn about an operating system, which can 
be appreciable for a first-time user 
confronted with badly documented CP/M 
or CP/M-86 to take the obvious example. 
This not only makes the Lisa more usable, it 
make sit more sellable. 

The integrated range of software the Lisa 
comes with is the other striking point. The 
wonders of the hardwae are hardly worth 
mentioning by comparison, and in this 
Apple has its priorities right. ‘‘The Lisa is 
not just another 16-bit hot box,’’ explains 
Apple’s U.K. marketing manager Keith 
Hall. ‘‘If it was just that we could have 


| brought it out a year ago.’’ Lisa has 2Mbyte 
| of software included in the price, which 
Apple says it took 200 person years to write. | 


A number of integrated software 
products from independent software vend- 
ors are making their way on to the market, 
and if 1982 was the year 16-bit machines 
and portables started making an impact 
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then 1983 Tooks like being integrated 
software year. Lotus Developments 1,2,3 
for the IBM personal computer has received 
much praise in the U.S., but VisiOn from 
VisiCalc supplier Visicorp looks like being 
the closest thing to Lisa’s software. 

VisiOn also uses a mouse and Visicorp 
says it will be available this summer too. 
Without seeing VisiOn in operation it is not 
possible to say how much Apple gains by 
being able to optimise code for its own 
machine. What is clear is that Lisa exists 
now, and it is impressive. The investment 
necessary to bring out an integrated- 
software product must restrict the number 
of companies able to enter this market. 

Although outshone by the software, any 
16-bit 68000-based machine from as 
important a company as Apple — which 
claims to have sold 750,000 personal 
computers worldwide — could be expected 
to have an impact on the micro market. 
With the Lisa the radical nature of the 
software approach Apple has adopted 
makes the extent of this impact difficult to | 
predict. 

A very competitive atmosphere is | 
predicted by Arthur Rock, who is a director 
of Apple, as well as of chip maker Intel. In 
Apple’s annual report he says: ‘‘It’s crucial 
to stay ahead of the competition: bring out | 
products that fill different needs, and not 
just the same needs better.’’ Lisa is an 
example of this strategy in action. 

Lisa fits this description because the 
integrated software, concealed operating 
system and mouse-controlled user interface 
make the system very easy for the first-time 
user. Apple itself claims an order-of- 
magnitude improvement in the time taken 
to set the system up, become familiar with it 
and have the first practical application 
running — 20 minutes for the Lisa as 
against an average of five days for the 
Apple I, 

Lisa is intended for business and 
professional people to use as a tool to 
improve their personal productivity. Many 
of these people have never personally 
operated a computer before. Lisa is 
designed specifically for them — it is not 
meant to be an accounting machine for a 
small company or a straight Apple I 
replacement. There is no existing machine 
similar to the Lisa; the closest would be the | 
Xerox Star executive work station, which 
costs around $15,000 before you include the 
cost of the larger system it connects up to. 

Is there a market for this type of 
machine? Apple U.K. has released figures 
which throw some light on who has been | 
buying existing Apple kit. In the U.S., 


Applications of Apple Il units sold in the 
U.K. 


Application percent 
Home Tf 
Small business 46 
Office 18 } 
Education 1 
Scientific/industrial f2 


Other 
—— 
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Preview 


Summary spec 
Manufacturer: Apple Computer Incij 
made in United States 
Price: around $12,000 
System: 5Mbyte hard disc, two 850K 
floppies, detached keyboard, “mouse” 
pointing device; high-resolution display, | 
16-bit Motorola 68000 processor; {Mbyte 
of RAM 
Software in price: LisaWrité word 
processing; LisaCalc spreadsheet 
modelling; LisaList filing and mailing 
lists; LisaGraph business graphics; 
LisaDraw general-purpose graphics; 
LisaProject project sheduling; LisaTerm 
terminal emulation TTY, DEC VT-100 and 
IBM 3270 protocols 
U.K. distributor: Apple Computer (U.K.) 
Ltd., Eastman Way, Hemel Hempstead, 
Herts HP2 7HQ. Telephone (0442) 60244. 
Available summer 1983. 


where disposable incomes are higher, the 
Apple [1 sells more heavily to the home 
market. But the really distinctive feature of 
the U.K. market is the use of the Apple Il as 
a small business data-processing machine, 
which is not really using it as a personal 
computer at all. 

This reflects the comparatively large 
number of small businesses in the U.K. and 
also their more parsimonious nature. The 
real unexploited growth area, Apple 
believes, exists is the office sector. It is 
represented by only 18 per cent of Apple [] 
sales, in spite of the fact that there are saic 
to be 10 times as many office situations as 
small businesses in the U.K. 

At the same time as Lisa is being 
announced, the updated version of the 
Apple II, the Ie, is being launched. Up tc 
now Apple has been virtually a single- 
product company and Apple Ils are stil 
selling at a rate of 20,000 a month. 

With the Apple III, which Apple intend: 
to continue to sell as a business data 
processing system, and the Lisa, a persona 
executive work station, Apple will have ¢ 
complete range. And there is anothe 
product, code-named Macintosh, ru 
moured to be in the pipeline. It wil 
probably fit below the Apple HI to be, ir 
effect, an Apple | — an extremely cheay 
machine for games and learning abou 
computers, aimed at the home anc 
educational user. There does not appear t« 
be a truly portable machine on the horizol 
from Apple. 

Of these machines the Lisa is withou 
question the most innovative, and it i 
aimed at developing completely nex 
markets for personal computers. Just whe: 
the micro market looked like it wa 
becoming boring, with well-engineered bu 
rather predictable 16-bit crates merel 
replacing the old standard CP/M machine 
or replacing minicomputers, Apple ha 
opened the whole thing up by taking a risk 
And the Lisa forcefully reintroduces th 
concept of the personal computer as a 
individual tool, almost a_ persone 
extension, which is where Apple originall 
came in with the Apple II. 
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‘Now the world’s most ingenious 
database program writes letters, 
you've found the ultimate 
business solution. And the Delta 
is a true transactional database — 
this is the biggest breakthrough 
for microcomputer users to 
date’ 


Nick Horgan, Managing Director, Compsoft Ltd. 
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If part of your microcomputer'’s job is to store guides to DMS handling a multitude of business 
information, you need Compsoft’s Delta. situations from order processing, invoicing & 
Compsoft DMS is already Britains No. 1 record stock recording, through to library, personnel & 
keeping program. And with 4000 users to our hospital record management. 
credit, we can honestly say we know more about Find out more about the database revolutidr. 
information storage & retneval than anyone else. Either telephone the office or clip the coupon 
We listen to your comments & requests and now now. 
we've produced a world first — the Delta — a true Compsofts Delta— taking microcomputers into 
transactional database. the third dimension. 


If you'd like to know more, we have general 
brochures, full technical specifications & free 


- Compsoft Limited 
= = Pre ilarnelCoure Please send me further details _ = 
= . Shamley Green Company 
See — =— — ——- 
x Nr Guildford, Surrey Contact 
Ly-3 England GU4 802 Address = = ing 


Telephone: Guildford (0483) 898545 
Telex: 859210 CMPSFT 
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Tel No. 


DESK TOP 
GENIUS. 


Now from Sharp, the Sharp MZ 80A. 

A personal computer that is ready to run the 
moment you own it. Because the CRT display, 
the typewriter-style keyboard and the cassette- 
based data storage are all integrated into one 
complete system that leads the operator, either 
amateur or professional, into an incredible new 
computer world. 

For this computer has the power to do 
virtually anything within the range of Personal 
Computers. In it, Sharp has combined all its fine 

electronic technology in the 
. field of information 
engineering to create 


MZ 80FB , ; 
Twin Mini Floppy Dise Unit. 


MZ 8OP6 
Character Graphic Printer 
Also available MZ 8OP4 and MZ 80P5 


a marvel of precision. Plus, when you purchase 
you get a valuable software package 
absolutely free. 

The superb Sharp MZ 80A. Among its 
competitors, it is rated as a genius. To you, it will 
become a desk-top companion you will 
treasure, an invaluable part of your daily life. 

Bringing to your school, office or home, the 
high-speed skills and advanced technology of the 
world of Sharp. Where great ideas come to life. 


Specifications MZ 80A 


CPU 
Memory 


Dispiay 


Cassette 


Keyboard 


Other features 


Options available 


Z 80 

4k-byte ROM; 48K-byte RAM; + 2K-I 
Video RAM. 

9 inch (23 cm); 40-characters x 25 lir 
Green screen. 

Manual control; standard audio casse 
tape. Data transfer (Sharp PWM sys" 
1,200 bits/sec. 

ASC11 keyboard; upper-/lower-case 
alphabet; graphic symbols; numeric 
keypad. 

Built-in clock and music function. 
Auto repeat on all keys. 

2-page video RAM (allows the scree 
be scrolled up and down) 

“CP/M available. 

Tape based Pascal Interpreter. 

Tape based Machine Language packa: 
Sharp FDOS including BASIC compile 
Tape based Z-80 Assembler package. 


| : PA 
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SHARP 


all 5 oe extatat sre 


; > = * ' = : 
Feet ot 1 ia ae 


ter ~ Optional Printers 
sifications MZ80P4  MZ80P5 MZ80P6 _ 
_Serial impact dot matrix 


Variable “Variable 
sprocket sprocket; 
___Friction 


tingmethod 
| method "Variable 
sprocket; 


Friction 


s of characters 


OW) x 8(H) dot matrix (normat size characters) _ 


136/68 
per line 
160/80 
per line 
150 cps 


(normal-size 
characters) 


‘acter make-up __ 
iber of digits 
80/40 per line 
136/68 per line 


ing speed 
80 CPS (normat-size characters) 


Bi-directional 


i sweep direction 


¢ Software-controlled d full graphic function 
¢ Programmable number of lines per page 
* Battery-operated memory of HOME 

__ position (MZ 80P4 only) 


n and specifications subject to change without notice. 


i functions 


Floppy Disc Unit (MZ 80FB) 
Two drives per unit; 5.25" dual-sided, double density; 70 tracks; 
soft-sectored; 16 sectors per track. 


ae capacity 


: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


“CP/M is a trademark of Digital Research Ltd. 


280K bytes per diskette. 


o: Sharp Electronics (UK) Ltd, Computer Division, | 
Shan House, Thorp Road, Newton Heath, Manchester | 
M10 9BE. Tel: 061-205 2333. 

Please send me details of the Sharp MZ 80A 

Type of application :__ es 
Name: 

Address: 


Thev world of 


SHARP @g 


where great ideas come to life. 
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THE LYNX MICRO sits on a fence: it does not 
know if itis a home computer ora “‘serious” 
computer, and this dilemma is reflected inits 
£225 price tag. It sits at the top of the home- 
computer price range but it is probably too 
cheap for business computer users to take it 
seriously. What they should take seriously is 


the Apple II and about half the price. 

Just who is going to buy the Lynx is not yet 
clear. It would be an ideal machine for the 
classroom but unfortunately it is not yet on 
the official list for educational buyers. The 
Lynx is also an ideal machine for someone 
who suspects that they need to find out 
about computers today, and may need a 
proper computer at a later date. 

Although the casual observer can be 
forgiven for thinking otherwise, the Lynx is 
certainly more than a toy. It can quite 
quickly grow into a fully fledged CP/M 
system, and you will not have to pay the 
earth for that either. 

There are four main components to a 
CP/M system: a Z-80 or 8080 processor, 
64K of user memory, a floppy-disc unit and 
the CP/M systems disc. The first comes as 
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the fact that the Lynx is more powerful than | 


standard in the Lynx, which uses the Z-80A 
running at 4MHz. The Lynx comes with a 
standard 48K of memory but it can be 
extended in steps of 64K up to a total of 
192K. 

Although the standard memory is 48K, 
this cannot have been in the original design 
spec as some of the RAM within the case is 
on a board marked ‘‘memory exp’’. The 


| 


first stage of memory expansion takes the | 


total RAM size up to 96K — more than 
adequate for a CP/M system. Expanding 
the memory size above 128K gives the added 
advantage of still higher resolution than 
standard or a ‘possible 80-column display 
width. 

A floppy-disc unit is the component 
which is most frequently the barrier between 
home computing and serious processing 
work. Until recently it could not be crossed 
without the user shelling out asmall fortune, 
but this has now changed. In the same way 
that scaled-down microcomputers became 
much cheaper during 1982, mass-storage 
devices will be less expensive in 1983. 

The Lynx disc unit should be available 
later this year. It will be a single-sided, 


single-density unit at the knock-down price 
of slightly under £200. It will only be capable 
of storing 150K on each disc, which is not 
very much and means that at least two drives 
will be required for any work that involves a 
lot of files. 

Ataround £500 fora CP/M machine, the 
Lynx is a formidable micro. What makes it 
particularly useful is the way that the system 
can be put together piecemeal, as the user’s 
needs and budget allows. Lynx users will not 
need to scrap their machine because they 
have grown out of it, or at least not straight 
away. 

Once the CP/M Lynx is up and running 
the user can begin to amass a collection of 
software and data which is not wasted since 
it can, if necessaary, be transferred to 
another CP/M machine. Thus the Lynx 
offers the curious but potentially serious 
micro user a growth route that avoids waste. 
For the same reasons the Lynx would be 
ideal for schools and educational 
establishments. Users who just want to play 
games will also like the Lynx’s facilities. 

Anybody already acquainted with a low- 
priced home computer will appreciate the 


PRACTICAL COMPUTING March 1983 


Lynx’s keyboard. It is probably the best 
keyboard available in its price range, witha 
typewriter-like central section and the usual 
special keys arranged around this core and 
marked in red. What I liked most about the 
keyboard was the unclutteredness — none 
of those horrible graphics characters 
printed on the side of the keys, or 
unreadable orange keywords above them. 
One fault is that a key depression is 
sometimes not noticed by the machine. 

The quality of the keyboard, together 
with the ability to run CP/M, means that 
the Lynx can form the basis of a cheap and 
yet fairly efficient word-processor system. 
For example, a full WordStar system could 
be yours for about £550 plus the cost of a 
printer. There is to be a special Lynx 
printer, though it could in no way be 
considered as a letter-quality one: it will sell 
for under £100, and print in ink on tally-roll 
paper. 

Users who are a little more fussy 
about print quality will be able to hook up 
the printer of their choice via the non- 
standard RS-232 output on the rear of the 
case. Rather than use a standard RS-232, 
the Lynx uses a DIN socket. The signals 
present are RS-232 in, RS-232 out and zero 
volts. The manual hints, on page 53, that if 
you want to hook your own printer up to 
the Lynx you might have to spend an 
evening soldering components together to 
build an interface. Having tried this in the 
past, it is not something I would 
recommend, 

On the whole, the manual supplied with 
the review machine was adequate, and I 
understand a new one is being written. The 
main flaw is the lack of examples; concepts 
are explained fairly well, but they are not 
put into any context by example programs. 
It is nothing like as useful as the Sinclair 
Spectrum manual, which includes just 
about every piece of information the user 
could wish for. 

Basic is the language used by the Lynx, a 
fact which will surprise no one. Forth will 
shortly be available and should be of great 
use to those interested in exploiting the 
excellent graphics available on the micro. I 
would also like to see Logo added to this 
list. 

Lynx Basic is fine, but it has some odd 
quitks. The most annoying is that a variable 
name can only be a single character: a 
maximum of 52 variables is available using 
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both upper and lower-case characters. This | 


limitation seems to be at variance with the 
structures included within Lynx Basic; after 
all, what is the point of including program 
structures that make a listing easy to read 
when the variable names are so cryptic? 

The structures themselves are certainly 
welcome. As a full convert to the concept of 
named procedures I found the automatic 
indentation showing the program control 
very useful. However, debugging programs 
is made more difficult than it should be by 
the way the screen scrolls. Unlike most 
micros, the Lynx returns to the top of the 
screen when it has reached the bottom. Ifa 
program is longer than 24 program lines it 
will write the 25th line over the first. 

Editing is also organised in a way that is 
different from just about every other 
microcomputer. To remove a line you must 
type in Del. The command has a similar 
format to List: that is, typing 

DEL 100,200 

will delete all those lines from 100 to 200. 


There is a Trace facility which can be 
switched on or off, listing all the program 
lines as the control reaches them. It is even 


| 


possible to slow down the operation of a 
program by using the command Speed 
which will delay the computer between each 
program line. The Line Edit mode is 
entered by typing either Control-E to edit a 
specified line, or Control-Q to edit the last 
line. 

In addition to procedures Repeat-Until 
and While-Wend are available to satisfy the 
structured programming lobby, and they 
are wecome commands. The old favourite 
Gosub-Return is included too, of course. 
The Pause command is one that is 
appearing on a lot of micros these days. Its 
effect is to stop the computer from actually 
doing anything for a specified length of 
time. 

Every computer claims high-resolution 
grpahics on its specification. The Lynx has 
higher-resolution graphics than any other 
micro in its price range, and what’s more it 
is capable of mixing all eight of its colours 
on screen at the same time. Nominally 
resolution is 248 by 256 pixels, but a 
memory expansion allows a resolution of 
248 by 512. 


(continued on next page) 


LYNX 


(continued from previous page) 


There are a number of features of the 
Lynx’s graphics ability that are extremely 
powerful. My favourite is the way in which 
you could write Ink Red to write in red and 
Paper Green to write on a green 
background. 

Printing characters on the screen in the 
normal way is easy enough, but there are 
some novel optional methods too. For 
example, a text string can be printed in any 
colour, and a VDU command makes it 
possible to overwrite existing text. By using 
the special Print@ command you can print 
a text string at any one of 120 by 240 points 
on the screen, a facility that can be used to 
print subscripts and superscripts. 

Printing and using the Basic high- 
resolution commands are the only ways of 
creating displays with the Lynx. It is not 
possible to Peek or Poke the screen memory 
because of the way it is organised. The 32K 
of the Lynx’s RAM which is dedicated to 
the display is organised in four blocks, three 
of which control the colour guns of the TV 
set. The fourth is an extra copy of the block 
controlling the green gun. Although it is not 
possible to access these memory areas from 
Basic they can, with care, be used by 
machine code. 
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The Protect command will make it 
essentially impossible to change the 
contents of a particular memory. For 
example, Protect Red freezes the memory 
controlling the red gun. Nothing else can be 
written in Red and everything already 
written will remain. 

Designing a custom character set is rather 
fiddly, though rewarding. It is possible to 
play around with the cursor should you ever 
get bored with the flickering square. You 
can even designate a particular area of the 
screen to be the text window. 

From Basic there is not much that can be 
done as far as making music is concerned. 
All there is to play with is a Beep statement, 
though the Sound command will send bytes 
from memory straight to the Lynx’s six-bit 
sound output. The output is in turn 
connected to a loudspeaker, which is too 
quiet for my taste but will appeal to those 
people who jump at the sound of video 
games. 

A machine-code monitor is included as 
standard and will be of real use to Z-80 
machine-code programmers. It includes a 
front panel which displays the status of the 
Z-80 registers. 


Conclusions 
@ As a first-time microcomputer purchase 
the Lynx represents good value and a 
sensible entry into the world of computing. 
@ Be warned, only 14K of the 48K RAM is 
available to Basic. 
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| |Ports: UHF TV; RGB + syne; composite 


Review 


@ The Lynx Basic has both strengths and 
weaknesses: arrays of more than one 
dimension are not possible without the user 
resorting to confusing programming 
gymnastics. 

@The rea! keyboard and CP/M potential 
make the Lynx a serious micro, and the 
sound and high-resolution colour graphics 
make it a fun micro as well, 


Processor: Z-80A 

Speed: 4MHz 

Memory: 16K ROM; 48K RAM of which 
32K manages the display 

Keyboard: QWERTY standard-pitch 
typewriter-like keys 

Display: 40 x 24 characters as standard; 
80 x 24 on expanded machine 
248x256 pixels standard; 248x512 
pixels on extended machine 
eight colours which can be resolved to 
a single pixel. 

Sound: Internal speaker, accessed by 
Beep command from Basic, or directly 
from machine code: includes a six-bit 
digital-to-analogue converter 

Language: Camputers Basic, plus a 
machine-code monitor 

‘Cassettes: User-defined baud rate; Verify 
command; will work with most 
recorders. 


video, mono monitor and light-pen; 

RS-232 serial port; cassette port; 

parallel expansion port. 
‘Dimensions: 65x215x345mm. 


Manufacturer: Camputers Ltd, 33a Bridge 
Street, Cambridge CB2 2UW 
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ZYGAL DYNAMICS grew up as U.K. | 
distributor of the Diablo range of printers, 
but at the beginning of last year Zygal took 
on board a rival daisywheel from Japanese | 
mainframe manufacturer Fujitsu. What at 
first made the Fujitsu SP-830 so attractive 
was its speed, although initial claims of 80 
characters per second have been somewhat 
toned down to the current advertised figure 
of 70cps. As you will by now have realised, 
the brochure rate for daisywheel printers is 
not the same as the real-life speed, so no one 
will be very surprised that our bench tests 
show the printer as performing some 30 
percent slower than the quoted figure. 

Nevertheless the machine is fast, and its 
speed in the graphics test was particularly 
impressive. The key to this, which also 
promises increased reliability and 
maintainability and other such good things, 
is the simplicity of its drive mechanism, 
which makes the pulleys and wheels of the 
traditional approach look like something 
out of the middle ages. 

All that drives the print head backwards 
and forwards across the page is a helical 
groove in the horizontal support bar. The 
support bar rotates under direct control of 
the linear motor, so a pin projecting from 
the underside of the print head is driven 
laterally. Imagine a bolt being rapidly and 
repeatedly screwed into and out of a nut, 
where the bolt is fixed laterally and the nutis 
not allowed to rotate, and you will have a 


Motion minimisation is excellent. 
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sP-830 


Speed, simplicity and ease of maintenance are keys to the 
design of this daisywheel, reviewed by Chris. Bidmead. 


picture of how the transfer of motion works. 
You may also have some idea of the forces 
of friction involved. Friction is the one big 
hazard here because any wear in the groove 
will quickly manifest itself as character 
misalignment. A sloppy fit can be expected 
to accelerate the wear as the smooth, sliding 
action deteriorates into a savage hammering 
between the oversized walls of the groove. 
Perhaps this explains why until recently 
we have only seen this elegant driving 
method used in dot-matrix printers, where 


| character alignmemt is possibly regarded as 


less critical. Is Fujitsu compromising with 
quality? On the basis of practical experience 


the answer is definitely no. | used the 
machine extensively during the test period, 
and even after a couple of months the 
alignment was still as good as ever. 

Fujitsu has obviously put a lot of careful 
thought into this crucial pressure point, and 
the solution is as elegant as the main idea. 
The rotating helix is a solid bar of case- 
hardened steel and the pin is a softer metal 
deliberately designed to wear preferentially. 
It saves the bar in much the same way that 
hawthorn needles save precious 78s. To 
avoid slop the pin is tapered, as is the cross- 
section of the groove. The pin wears, the 
(continued on next page) 
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(continued from previous page} 
spring-loading at its base forces it into the 
taper, the fitis maintained. After a year orso 
you simply replace the pin. 

The print head itself has been pared down 
and with the ribbon removed there is 
nothing to obstruct it from being unlatched 
and pulled back through almost 90 degrees, 
which makes print wheel changing very 
simple. The print wheel itself is full of 
interesting possibilities; while being fully 
compatible with the Diablo standard it is 
also capable of carrying an additional inner 
ring of characters, bringing the total 
character set up to 127. Accessing these 
characters implies a shift mechanism in the 
print head, something like the famous Ricoh 
dog-bone, but unfortunately the review 
machine came without this feature. 

Judged by the standards set by machines 
like the Flowriter the buffer is small, 


although adequate to support full 
bidirectional printing. Motion minim- 
isation is very good indeed, as the 


formatted-text test shows — see table. The 
interface is RS-232 with provisions for 
XOn/XOff handshaking or hardware 


handshaking on the DTR line. ETX/ACK is. 


not catered for, which is a pity. 

More serious is the fact that the top speed 
4s 1,200 baud. No daisywheel printer can 
steadily keep up with this data rate so there is 
no great loss of throughput here. It is really 
more a matter of having the flexibility to 
match a wide range of host speeds — for 
example, 9,600 baud is becoming standard 
in many installations. Zygal’s fairly 
predictable response is to say that 9,600 
baud is on the way. ‘“‘On the Way” is a 
popular product second-sourced by nearly 


| every manufacturer and positively bulging 


with features. ] must get round to reviewing 
it one day! ; 

The review machine came with the 
optional front panel, consisting of four 
switches for Reset, Top-of-Form, Form- 
Feed and Local On/Off. These are the 
rocker type rather than the pressure- 
sensitive buttons found on modern 
machines like the Diablo 630. Diablo says 
that the pressure buttons are more reliable in 
sustained use, and who can argue: the rocker 
switches featured throughout its 1600 range 
printers for many years. 

Form length is set ona dial that is part of a 
Separate panel concealed beneath a flap. 
The same dial has a position for self-test. 
Other switches on this panel set column and 
line-spacing defaults, baud rate, parity and 
handshaking options. 

There is one alarming thing about the 
Fujitsu printer, a feature that even after 
prolonged acquaintance with the machine is 
still not easy to get used to. J shall try to 
break it to you gently. Youremember theold 
Diablo 1600 range or the new Ricoh with 
their solid cast-metal cases, or even the 
rugged resin cases of the new Diablo and the 


new Qume. The Fujitsu is not like that. | 


When you pick it up to carry it it tends to 
droop in your hands like a cornflake packet 
full of Meccano. The case, in short, is thin. 

It is hard to know what to make of this. 
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, Benchmark tests for standard and formatted text, tabbing ‘and graphics. 


Test 
Standard text 


Time 


Formatted text (36s. 
Tabbing Sos: 
Graphics 


those flimsy Japanese apartment blocks 
built to flex with the earthquake: they 
remain standing when the bricks and mortar 
around them have been reduced to rubble. 
While the Fujitsu is sitting on a work surface 
going about its lawful business the case is 
perfectly adequate. In fact the ABS-like 
plastic it is moulded from is surprisingly 
stong. But so, I’m afraid, is my prejudice 
against anything floppy not spinning in a 
dise drive. 


ae 

Bidirectional printing and motion 
minimisation are controlled by firmware. 
The print wheel carries an inner ring of 
characters. 


Comments 


There is, Of course, nothing pansy about | 


| 


Imin. 15s. About 48cps. Certainly the fastest daisywheel 
printer we have tested to date 


Motion minimisation is excellent 
Good alignment, not quite up to Diablo standard 
4min, 5s. Very fast for RS-232 interface 


Fad el 


Conclusions: 


@ The Fujitsu daisywhéel printer is a fast, 
low-noise machine with a well-— 
implemented helical drive to move the 
print head. 

e@This novel technology, for a 
daisywheel, is another step in the process 
of simplification of the moving parts and 
should result in fewer and less costly 
repairs. 

@ Firmware helps speed up the ‘machine 
by bidirectional printing and motion 
minimisation. 

@An ‘“‘ouler casing minimisation” exer- 
cise has also been carried out in produc- 
tion. The plastic material is tough but 
flexes dramatically when you carry the 
machine or lift the front cover. This in no 
way degrades the performance of the 
machine, in faci the manufacturer would 
probably argue that the money has been 
spent where it matters — on the print 
mechanism. Bui it certainly challenges 
one’s British prejudice that if machine is 
worth building it should be built like a 
tank. : 
@The SP-830 casts -£1;500 and is 
distributed in the U.K. by Zygal 
Dynamics, Zygal House, Telford Road, 
Bicester, Oxfordshire OX6 OXB. 
Telephone: (08692)3361. sp 
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Choosing the right software...is the first and most : Quality... Designed and built in Britain by top , 


imporiant decision you have to make when choosing a ; software professionals and accountants for use 
computer. by British business, there is a fully integrated range of BOS 
Choose BOS, and youre. choosing the most advanced Bo merci miatchall youd Suaiiess nec 
business software for micro and mini Ea available Giese hom ya 
idday. 
» Reliability... BOS software-has been tried and : * BOS Sales Ledger wget od 
“tested for over four years with 1000’s of satisfied ‘BOS Invoicing &. ‘9 ae 
rusers all over the world—small firms, big businesses, DP BOS Purchase Ledger * Tia 
departments, schools; accountants, doctors, solicitors and + =" BOS Nominal Ledger : . 
governnient departments. BOS software provides that ~ —* BOS Inventory Control 
| assurance of maturity and reliability pias nonew software BOS Payroll : 
on hope: to match, . _ we - BOS Fixed Assets 
Portability.. -Now, for the first time,you-can +” BOS AutoWriter ' be 
change or upgrade your computer and avoid the BOS AutolIndex ., ae 
costs of software conversion. BOS software is equally at a. j 


home working in single-user, multi-user or local networking 
/mode and the unique BOS concept allows identical software» 
a : ; ; written by MPSL, a world leader in 
Ch Comart Comianiene DG Earererse DEC. i, “microcomputer technology, and supplied and supported by 
d 3 > 
PIDP-11 range, DMS 3/4, Durango, Equinox, IBM Series/1,. a 50 selected independent BOS dealers throughout the 


Nationwide Support... BOS.software i . tg 


IBM Personal, [TT 3030, MicroFive, Onyx, Panasonic, * ‘ae couaury. 2 
Novthstar, Pertec, SD, Sharp PC3201, Sirius, Sord 223, *- Remember, when you choose a computer, what you get put 


Systime 500, Tandy TRS- 80, TI model 1/2/4, Transdata, depends on the software you put in. So choose the best— 
TH pecOr, Triton 4, Triumph Adler 1600 range, Victor 9000. choose BOS. 


THE RIGHT SOFTWAR : CHOICE 


I'd like to know more about BOS software, BOS dealers and BOS compatible computers ® Circle No. 173 


Title. 


ie es a ee! 


Name ee ee, ee | 


, ey ee ee | ee 
Please rerurn to David Blandford, Sales Director, MPSL, 87-89 Saffron Hill, London, EC1. Tel: 01-831 8811. 
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How to ma 
work like 


First, neatly cut out the “370” label. 

Now, when nobody’s looking, noncha- 
lantly tape it to your terminal, just under the 
“IBM? as if it really belonged there. 

Then wait for your chance and quickly 

slip a dBASE II™ disk into 
a your main drive. 
ey run a relational database 
system, the kind that IBM has 
on their mainframes. And you're ready 


That's it. 
Your IBM Personal 

mah more data handling power than you would 

have dreamt possible before dBASE II. 


Computer is now ready to 


You'll wonder how you managed without it. 


You'll find that dBASE II, because it’s a 


relational database management system (DBMS), 


starts where file handling programs leave off. 
dBASE II handles multiple databases and simpli- 
fies everything from accounting to department 


staffing to monitoring rainfall on the Upper Volta. 


With a word or two, you CREATE data- 
bases, APPEND new data instantly, UPDATE, 
MODIFY, and REPLACE fields, records and 
entire databases. Organize months worth of data 
in minutes with the built-in REPORT. Do subfield 
and multi-field searches, then DISPLAY some 
or all of the data for any condition you want 
to apply. 

And you've just begun to tap the power 
of dBASE II. 


Easy to look at, easy to use. 


Input screens and output forms couldn’t 
be easier —just “paint” your format on the screen 


— 


and what you see is what you'll get. 
You can do automatic calculations on 
fields, records and databases, accurate to 10 digits. 
And you can use dBASE II interactively 
for answers right now. Or save your instruc- 
tions, then repeat everything with two words: 
DO Manhours, DO Project X, DO whatever 
has to be done. 


Use dBASE II to help make your choice: 


Instead of just poring over a manual, you 
can check out dBASE II by running it on your 
own system free for 30 days. 
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your micro 
faintrame. 


Visit your dealer andrun through a hands+ 
on demonstration. Then buy a package and use 
it on your IBM PC, Sirius or CP/M computer: S On- a eC 
If you don’t like it, return it and you'll get your ; a 
money back, no questions asked. TM 
But if you do that, you'll have to remove dB E 
that label. Because nothing short of a mainframe 
works like dBASE II. < 
For the name of your nearest dealer, 
contact one of our distributors: Encotel Systems 
01-686 9687. Ferrari Software 01-751 5791. 
Interam 01-675 5825, Peted& Pam (0706) 227011. Grace w erasure tadbmaeonaciion Tae 
CP/M is a registered trademark of Digital Research 
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Quantum 2G00 


The new All British QUANTUM expansion potential which afew 6: Ifthe standard Centronics plus 


2000 computer system is years ago would have required RS232 ports are insufficient, 
outstanding among all the fiNemmae..plaanaing permission. just plugging ina board adds a 
microcomputers now onthe few more. 
market. The explanation is simple. What QUANTUM means by 7. IEEE 488? Noproblem!Plug 
All microcomputer designers see Versatility: inacard. 
Versatility on a high scale as their 1. Available with #.2o0r3disk © 8" Otherexpansion cards 
aim for the future. In the ” drives : available: 
QUANTUM 2000thisidealhas = 2. Disk drives canbe 400K or 
actually been achieved, therefore.it 800K floppies OR iM BREEN evATHESiIs 
is demonstrably more advanced 8. 5or10meg.WinchesterOR 3, NETWORKING (UP TO 32 
Vann panel 4. Amixtureof floppy and TERMINALS) 

QUANTUM 2000 offers every Winchester. 4. HIGHRES COLOUR 
feature experts would look forina 5. 192K of extra RAM canbe 5. A/O—D/ACONVERSION 
newnhigntecrmology 2.2 CP/M added, in addition tothe 
based microcomputer plus an standard 64K. 


A MULTIBOARD COMPUTER. 
- = 


“l 


Quantum Oi) 2U0U 


on the tral 


jan Stobie tests Sony’s Typecorder, a portable text processor, and looks ahead to a 
forthcoming word- ppnOcsoaalts package running on the Epson HX-20. 


THE SONY TYPECORDER is a simple but 
nonetheless useful machine. It combines the 
functions of a dictation machine and word 
processor into a single portable package for 
use either just with a printer or linked into a 
larger office-wide system. 

The basic Typecorder itself weighs just 
over 3Ilb. and has a full typewriter-style 
keyboard with a good touch-typing feel and 
a single-line 40-character upper- and lower- 
case LCD display. It is as compact as the 
full-sized typewriter keyboard layout 
allows, and an A4 sheet of paper will cover it 
completely. Four AA-sized batteries or their 
NiCad equivalent provide for about 5 hours 
of heavy use. It is, as claimed, a practical 
portable machine. 

Sony avoids explicit reference to word- 
processing in its literature and has kept 
the whole thing deliberately simple. 
Nonetheless, being a regular user of word- 


processing kit, at first I did not like the Sony | 
It is not very sophisticated 


Typecorder. 
compared to most of the word-processing 
packages that run on _ general-purpose 
microcomputers, and 1 found the editing 
features it offers too 
provided a U.S. model for review and in the 


limiting. Sony | 


couple of months I had it I came to find the | 


machine very useful. 


What first changed my initial impression | 
Were the tape-recording functions of the | 


machine. The Typecorder uses a built-in 
microcassette drive to hold both stored text 
and voice, and can be used like a 
conventional dictation machine. The 
equivalent of about 50 pages of A4 single- 
spaced text fits on each side of a C60 cassette 
or, obviously, about 30 minutes of speech. 

The Typecorder comes with a neat 
microphone/controller and an earphone, 
and has a built-in speaker. You can record 
notes on a tape and subsequently type them 
into the Typecorder, which is more 
spontaneous than using a separate recorder 
and having to take it into the large, crate-like 
Research Machines 380-Z on which we 
normally run WordStar. However, for a 
finished article WordStar still scores as the 
Typecorder has severe limitations as a word 
processor. 
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The. Typecorder stores voice‘as: well as keyed-in text on its built-in cassette. 


The Typecorder comes: with 2K of RAM 


| — not very much by the standard even of a 


modern home computer. Sony does not say 
what CPU is used, and the machine is not 
user programmable in any way. The 
functions it comes with are the functions 
you get. Some 1,800 characters of the 2K 
memory space are available to the user for 
text storage, allowing about one A4 single- 


spaced page to be dealt with at a time: 

To use the Typecorder you switch on and 
start typing. After typing a page’s worth you 
Save it On to tape, which takes about 35 
seconds and wipes memory, and then 
continue with the next page. Everything 
proceeds strictly on a page-by-page basis, so 
to edit an earlier page you have to load it 

(continued an next page) 
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fcontinued from previous page) 

back into memory. The contents of memory 
are lost when the machine is turned off. 
Half-finished pages must be stored on tape 
atthe end of a session. 

There is no provision for saving named 
files — you have to keep track of what you 
have placed where yourself. The current 
tape position can be displayed on the LCD 
by holding down the Code key and typing S, 
but this helps no more than a conventional 
tape counter would. In a short document 
written sequentially this js not much of a 
problem, but it is still useful to record a 
name and date using the microphone on to 
the tape before saving a text page. A specific 
page can then be found by scanning the rape 
by ear. 

Editing is again limited if youare used toa 
full-feature word processor, though this 
may not be a deficiency in practice as Sony 
has emulated an ordinary typewriter quite 
closely. Few features means few features to 
confuse. Text appears in upper or lower case 
on the single-line display as you type it in, 
and each key hit is marked by a blip from the 
speaker. When position 40 is reached at the 
right-hand edge the display clears and the 
41st character appears, starting from the left 
again. 

Sony obviously prefers. this simple- 
minded approach to using the display as a 
window on toa wider text line. The designers 
generally have gone out of their way to avoid 


. The Typecorder’s plain-paper printer is 
housed in a separate unit and uses a 
thermal print head. 
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alarming twsers with the wonders of 
technology, even when a wonder or two 
would really be quite welcome. Character 
delete and insert functions are provided on 
function keys, along with backward and 
forward scrolling, one 40-character lineata 
time. 

There is no find and replace facility and 


‘no block move or other block operations, 


but they would not be found ona typewriter 
either and within the limits of a single A4 
page you would hardly need them. Left and 
right margins can be set, the maximum line 
width being 80 characters, but paragraphs 
cannot be reformatted once typed in. Page 
size is restricted to 66 lines or 


characters, whichever occurs first. 


Although its limitations are all too 
obvious, the machine is still useful. The well- 
known trade-off in the computer world 
between having something that is easy to 
use and having something that does a lot is 
at work here, although perhaps Sony has 
gone rather too far in the direction of 
simplicity. The manual is very clear and only 
50 pages long. Much of it merely describes 
various Sony add-ons, so there is little the 
beginner needs to read. You could 
realistically give someone the Typecorder, 
tell them it is a portable memory typewriter 
without the printing part, and expect them 
to start using it within half an hour. 

The one extra feature Sony does allow 
itself is the Steno function, which is useful 
and very straightforward to use. There are 
two keys labelled Steno Space on either side 
of the space bar. Hitting either of them after 
typing a letter expands it into a word or 
suffix. For instance the letter a followed by 
Steno changes the a into ‘‘and’’ on the 


display,, be becomes ‘‘been2’,.¢“*can’*,anc 
so on. 

If the letter is at the end of a string o 
characters the Typecorder will generat: 
suffixes automatically. For instance if you 
type in ‘‘capa’’ and hit the Steno key i 
expands to “‘capable’”’, b as in ‘‘capab’ 
becomes ‘‘capability’’ and c as in ‘‘g\ac’ 
becomes ‘‘glacial’’. Steno will also expanc 
symbols to the equivalent word, so % 
becomes ‘‘percent’’, 0 becomes ‘‘zero’’, | 
becomes ‘‘one’’. The character string: 


1,800 


Steno associates with each key are not use! 
definable but fixed so this glossary feature i: 
limited, but it is nonetheless a useful frill. 

Having used the Typecorder for text entry 
| and for recording speech, the next thing you 
| will want to do is print. Within the overal 
| price, Sony provides a second unit called z 
| Compact Printer. It isa rather heavy unit — 
| about twice the size of the Typecorder itsell 
— and mains powered;.so.it-is best left fon 
use at your base. 

It will print on to ordinary typing paper o1 
headed notepaper, but works rather bette: 
with its own glossy paper. The technology 
employed is a thermal print head pressing 
against a film ribbon and appearing to mel 
characters on to the paper. Ribbon cassette: 
are one shot only but easy to change. It was 
difficult to persuade the paper to stay 
straight, but once used to the thing the 
results were of good quality for the price — 
somewhere between dot-matrix anc 
daisywheel quality. 

There is no provision for using 
continuous stationery, but single-sheet 
operation is alright for letters and short 
documents like CVs. The Typecorder itsel! 
| operates only on a page-by-page basis, sc 
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each page of a long document has to be 
loaded into memory from tape, a process 
that takes about 30 seconds before it can be 
printed. Neither the printer nor the 
Typecorder itself is very suitable for longer 
documents. This article, for instance, 
extends in typescript to 15 double-spaced 
pages and is beyond the Typecorder’s useful 
scope. 

Sony provides other output options, 
including a communications/printer 
interface box, which has a Qume- 
compatible parallel and an RS-232C 
interface, fitting most dot-matrix and 
daisywheel printers. A number of other add- 
ons are available in the United States. The 
slightly comical electric typewriter actuator 
fits over the keyboard of an IBM-style 
typewriter and uses solenoids to thump the 
keys. There is also a paper-tape punch and 
an acoustic coupler available in the States. 

More important for Sony’s prospects in 
the large company fleet-sales market is the 
ability to transfer Typecorder files to larger 
Sony Series 25 word processors. This 
permits the Typecorder to become the 
portable part of an office-wide system, not 
just a stand-alone unit for personal use. 

Is the Sony worth buying? If you want the 
recording facilities or plan to link to other 
word processors in the Sony range, the 
answer is yes. As a stand-alone device it is 
neat and simple, especially for the computer 
innocent. The more sophisticated Practical 
Computing reader buying out of his or her 
own pocket might prefer a more flexible and 
programmable machine. 

By the time Sony starts selling inthe U.K. 
there may be more machines with portable 
word-processing capacity to choose from, 
apart from the heavier and more expensive 
machines in the Osborne I class. The word- 
processing package being written for the 
Epson HX-20 will make an_ interesting 
comparison with the Typecorder. Several 

more expensive machines intended prim- 
arily for portable word-processing use, like 
the Teleram, may makeit across the Atlantic 
this year. 

The Sony does not look like being alone in 
this market. It is very simple, but if this is 
what you want or perhaps need, then as an 
aid to personal productivity I think the 
Typecorder probably does work. 

Because of changes in requirement for 
portable terminals Sony will be probably 
making significant improvements to the 
Typecorder before it is introduced into the 
U.K. According to Kevin Melia, U.K. 
spokesman for Sony Communications 


System Division, redesign will result in a | 


Typecorder specification. 


Manufacturer: Sony 
Where made: Japan 
_ Description: portable word-processing 
and dictation machine with matching 


printer 
Size: 280 x 216 x 44mm. 
Weight: 1.4kg. , 
Batteries: four AA or equivatent, giving 
about 5 hours continuous use 
Power: 6V DC; AC adaptor provided 
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machine which will be both cheaper and 
more capable. 

The Sony Typecorder is not ambitious‘in 
terms of the word-processing features it 
offers the user. But software has to be 
designed to fit the constraints imposed by 
the hardware it will run on. How do you fit 
word processing of any kind on to a small 
portable machine, without discs and with 
limited memory? Ffoss Ltd, a software 
house based near Maidenhead, is currently 
writing a word processor to run on the 
portable Epson HX-20, providing an 
interesting example of what is involved. 

The design problem is determined by the 


Display: single-line 40-character liquid 
crystal, 160 by 14mm. 

Keyboard: full-size QWERTY layout, with 
six function keys and six tape-control 
keys 

Price: probably around £750 for system 
comprising Typecorder with 2K RAM, 
built-in microcassette drive, 
rechargeable batteries and AC power 
adaptor, and separate A4 plain-paper 
Sony Compact Printer 


Ffoss chairman Cyndy Gray-Mottershead: “We know what we want.” 


environment. The standard Epson comes 
with 16K of RAM, around 13.5K of which is 
available to the user. It has a built-in 
microcassette drive, capable of holding 
about 100K to 120K ona C30 cassette, anda 
built-in 24-column printer, although for 
word-processing use it would probably be 
connected to a full-size printer like the 
Epson MX-80. Text is displayed on the 
HX-20’s built-in 20-character by a four-line 
liquid crystal display. 

Ffoss has decided to use the Epson 
expansion unit to make a little more elbow 
room. It costs about £80, so it will not add 
too much to the cost of a reasonably good 
word processor which people might be 
prepared to spend up to £200 for if it works. 
The expansion unit provides another 32K of 
memory, which can be divided up in various 
ways between RAM and ROM. Ffoss has 
opted for 24K ROM for the code and 8K 
RAM. Together with the 13.5K in the main 
unit Ffoss has a reasonable amount of 
memory to play with, provided the designers 
know what they are doing. 

(continued on next page) 
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(continued from previous page} 

Ffoss is a small, independent software 
house currently involving 10 people. It 
specialises in research-and-development 
work, which often calls for working in close 
association with manufacturers of new 
machines. The people involved have a lot of 
computer-industry background, especially 
in fairly technical application areas like 
process control. 

According to Cyndy Gray-Mottershead, 
Chairman of Ffoss and one of the people 
principally involved with Correspondent, 
there is nobody involved there with less than 
seven years experience, and it is usually 
about double that. She says working with 
brand-new equipment is interesting, though 
it has its problems: ‘‘The machine changes 
under you as you work, as you are using a 
prototype.” 

Ffoss is producing several programs for 
the HX-20. In addition to Correspondent, 
which Ffoss scrupulously prefers to call a 
text editor rather than a word processor, 
there is a card index, a mailing list and a do- 
it-yourself program generator which is 
intended to allow users to set up data- 
capture applications. 

The first major step in implementing 
Correspondent was to write a new cassette 
operating system. The routines available 
from Basic which the machine comes with 
are fine for storing programs and sequential 
data, but fundamentally ill-suited to data 
organised in any other way. Something 
closer to a disc operating system supporting 
random access is required for both 
Correspondent and the card-index 
program. 

Rax, the new cassette operating system 
written by Ffoss, takes up 6K of the 
available space. It works by formatting the 
tape into blocks of 256 bytes and setting upa 
series of directories to keep track of wherea 


particular named file physically resides on | 


the tape. 

The layout of “blocks on the tape is not 
straightforward. There is a series of 
directories, and Rax is more complex than 
the typical small microcomputer disc 
operating system. According to Cyndy 


Gray-Mottershead, the magnetic recording | 
| grabbed by Correspondent. The HX-20 has 


surface of tape is not as well-behaved as disc 
blocks tend to move around as the tape 
stretches. In practice Ffoss has had 
considerable problems to cope with, and has 
had to delve into the depth of the hardware 
to implement Rax. 

Rax allows the user to forget about how 
the tape is organised and to operate simply 
with named documents. Documents can be 
named, renamed and deleted, altered in size 
and copied into other documents, all of 
which would be impossible with the 
standard cassette operating system. 

Using tape is still slow. The tape travels at 
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its normal leisurely speed of 2.4 cm/s. so it 
takes six seconds to read a block and two 
Minutes to wind to the end of a C30 


The Ffoss team has spent two programmer-years developing software for the HX-20. 


Portable 


Correspondent has the normal editing 
functions of inserting, deleting and moving 
text, together with the kind of search and 


microcassette. But with a random-access | replace, block move and copy operations 


cassette operating system the functions of 
areasonable word-processing package 
become possible. 

Correspondent is a large project by the 
standards of people used to writing a quick 
Basic program for a_ straightforward 
application running on a machine with the 
resources to cope with it. Cyndy Gray- 
Mottershead estimates that well over 25 
person-months are involved in developing 
the four programs, with Correspondent 
taking up more than one-third of that. 
Design time alone, including time spent on 
Rax, runs to nine person-months, with 
several different people involved in the 
work. 

This development time 1s being expended 
principally to save memory. Everything is 
written in assembler, which takes longer to 
write but allows you to optimise for space. 
The 6301 CMOS processor chip used in the 
HX-20 has a very similar instruction set to 
the Motorola 6800, and Ffoss has written 
modifications to a 6800 assembler. 
Development is done on a larger disc-based 
system, and once the code is assembled it is 
downloaded to the HX-20 for testing. 

All space available on the machine is 


five variable-sized program areas, allowing 
up to five applications to be held in memory 
simultaneously. But they must be saved to 
tape before running Correspondent, which 
needs all the space itself. With a word 
processor you want as much of the 
document as possible to be in RAM to avoid 
having to swap it backwards and forwards 
to your storage device; with a slow medium 
like tape it is even more important. 
Correspondent is able to store the equivalent 
of three A4 pages of text in the 12K work 


' area. 


| 


found on reasonable word processors. The 
Epson HX-20 function keys are used to 
specify command scope, and the arrow keys 
move you around the document. The HX-20 
20-character by four-line screen is at present 
treated as an 80-character line, not as a 
window into a larger virtual text area, 
although Ffoss is assessing both methods to 
see which users prefer. 

The 24-column built-in printer is used as.a 
preview printer for portable use. Initially 
Correspondent will work with the Epson 
MX-80 printer for full-size output, 
supporting all its facilities like con- 
densed,underscore and double-strike 
printing. The printer is controlled by 
commands which are embedded in the text 
like WordStar dot commands, to specify 
things like page length and top and bottom 
margins. 

Some features have not been finalised. 
Some provision to merge names and address 
from the mailing-list program into 
Correspondent documents is planned, but 
whether it will go as far as the ability to 
embed variables from the list files into the 
body of the text is not decided. As Cyndy 
Gray-Mottershead says: ‘‘We know what 
we want, what the user specification is. It’s 
how much we can get into the machine.” 

Correspondent looks like being an 
interesting product, pushing a small 
portable computer like the HX-20 into new 
applications well beyond the super 
calculator range. Ffoss is a specialist in 
writing software, and the results of its 
efforts will be soid through Epson. But the 
scale of the effort involved in developing it 
demonstrates that portables are not toys. 
Writing programs for small machines is not 
simple — it can be more difficult than 
writing for big ones. 
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The box is not always black... 


At Rair we're continually enhancing and upgrading our single-user floppy disk systems right up to powerful 


Black Box microcomputer range to meet the ever- multt-user systems. with Winchester hard disks and 
changing, ever-growing needs of our customers. tape backup. 

That's why you'll often find our systems turning up So next time you're choosing a microcomputer for 
under different names, different colours—not always — .anew application, remember to r 
black. call us first. / 

Our current Black Box range includes 8- and 16-bit With Rair, you can have any 


microprocessors, that canbe configured from simple —_ colour you like, including black 


United Kingdom RAIR Limiled 6-9 Upper St Martins Lane London WC2119EQ Telephone (01) 836 6921 Telex 298452 
France RAIR Sarl 90 Avenue Champes Elysées 74008Paris Telephone 010 331 225 4401 Telex 290177 
West Germany RAIR CompulerGmbH Clemensslrasse §-7 5000K6iIn1 Telephone (0221) 219811 Telex 8881915 
United States RAIR Microcompuler Corp. 4101 Burton Drive Santa Clara CA95050 Telephone (408) 988-1790 Telex 677038 
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COMMODORE 700 SERIES 


THE BUSINESS 
COMPUTER 
.80-column display, 128K 
or 256K user RAM expandable 
to 896K; tilt and swivel screen. 
8088 or Z80 second processor 
capability giving option of 
other operating systems such 
as CP/M” Built-in DMA 
|  disk-drives available. 

IEEE-488 and R$232C 
interface capabilities. 
FROM 


£995 


EX VAT 
*Kugistered Trademark of Digital 
Kesearch Ine: 


COMMODORE 500 SERIES 


THE SCIENTIFIC’ 
PROFESSIONAL COMPUTER 
| 40-columin 16-colour display to 
monitor ar TY. 128K user 
RAM expandable to 896K. 
High-resolution graphics and 
3-dimensional effect capability. 
Sound synthesis. 
Second processor option. 
Prestel facility available. 
8-bit parallel part to 
interface scientific equipment. | 
FROM 


£695 


EX VAT 


COMMODORE 64 


THE PERSONAL 
COMPUTER 
40-column 16-colour display to 
monitor or TV. 64K RAM. 

High-resolution graphics and | 
3-dimensional effect capabhility;: 
music synthesiser. 
Z80 additional processor 
option 
FROM 


£299 


EX VAT 


WEST COUNTRY 


Avon Business Computers Ltd, 


{Formerly Calculator Service 
and Sales (Bristol) Ltd) 

192 Wells Road, Bristol, Avon B54 2AX 
Bristol (0272) 779452/3 
Currys Micro Systems Lid, 
2 Channons Hill, Fishpond, 
Bristol, Avon BSL6 2EA 

0272) 650501 

adan Computational Ltd, 

19 Belmont, Lansdown Rodd, 
Bath, Avon BAI 5DZ 
Bath (0225) 318483 

A.C. Systems, 
6 Cathedral Lane, Truro. 
Cornwall TRI 20S 
Truro (0872) 79727 : 
J. M. Computer Services Ltd, 
14.15 Lemon Street, Trura. 
Cornwall TRI 25 
Trure (0872) 71626/70071 
A.C. Systems, 
53 Magdalen Road, Exeter, 
Devon EX2 4TA 
Exeter (0392) 211718 
&.C. Systems, 
75 Mutley Plam, Plymouth, 
Devon PL4 7DS 
Piymouth (0752) 26086] 
J.A.D, Integrated Services 
Plymouth Ltd, 
2] Market Avenue, City Centre, 
Plymouth, Devon PL1 IPG 
Plymouth (0752) 662616 
Devon Computers, 
The White House, 39 Totnes Road, 
Paignton, Devon 
(0803) 526303 
South Coast Business 
Machines Ltd, 
South Coast House, Wimborne Road, 
Ferndown, Bournemouth, 
Dorset BH22 ONG 
(0202) 893040 
Computer Shack Ltd, 
14 Pittville Street, Cheltenham, 
Glos. GL52 2U 
Cheltenham (0242) 584343 
Milequlp Ltd, 
7a Hare Lane, Gloucester GU 2BA 
Glos. (0452) 411010. 
Somerset Business 
Computers, 
25 East Reach, 
Taunton, Somerset 
(0823) 52149 
Computacenter Ltd, 
Theatre Square, 
Swindon Wiltshire SNi ION 
Swindon (0793) 612341/2 
Whymark Computer Centre, 
20 Milford Streel, Salsbury, 
Wilts. ST] 2AP 
(0722) 331269/ 26688 


SOUTHAND SOUTHEAST 


a 


A 


Currys Micro Systems Ltd, 

{inside Currys) Units 91/93, 

Arndale Centre, Luton, Beds LUI ITB 
0582 425079 

HB Computers Ltd, 

40-50 Collingdon Street, Luton; Beds. 
Soa 

MMS Ltd, 

Ketwell House, 75-79 Tawstock Street, 
Bedford, Bedfordshire MK40 2RR 
Bedford (0234) 4060] 

Adda Camputers Ltd, 

275 Oxford Road, Reading, 

Berks. RGL7PY 

Readmg (0734) 585928 

Adda Computers Ltd, 

120 High Street, Slough, Berks. SLI JQ 
Slough (0753) 72470/77514 
Alphascan Ltd, 

22 Hambridge Raad, Newbury, Barks. 
Newbury (0625) 30880 

C.S.€. (Computers), 

32 Wokingham Road, Reading, 
Berks, RG6 1G 

Reading (0734) 61492 

Kingsley Computers Ltd, 

132 Desborough Road, 

High Wycombe, Bucks. HPI) 2PU 
(0494) 449749 

Amplicon Micra Systems Ltd, 
Richmond Road, Brightan, 

East Sussex BN2 3R 

Brighton (0273) 608331 

South East Computers, 

15 Castle Street, Hastings, 

East Sussex TN34 3DY 

Hastings (0424) 426844 
A&lphanumerica Computer 
Systems Ltd, 

Mixgate House, 38 Hamlet Court Road, 
Westcliff-on-Sea, Essex $50 7NS 
(0702) 43304 

Apollo Reprographics, 

Unit 5A, West Station Industrial Estate, 
Spital Road, Maldon, Essex CM9 BTW 
Maldon (062]} 56933 

Computer Sales & Software 
Centre Ltd, 

190.192 Cranbrook Road, F 
Mard, Essex IG) 4LU 01-554 3344 
Dataview Ltd, 

Portreeves House, East Bay, 
Colchester, Essex COl 2X8 
Colchester (0206} 865835, 

DOM Direct Data Marketing Ltd, 
22 Warley Hill, Brentwood, 

Essex CM14 5HA Brentwood (0277) 
229379/ 230480/ 214166 

Stuart R. Dean Ltd, 

373 Southchurch Road, 
Southend-on-Sea $$! 2PY 

(0702) 62707 


susiness Electronics, 

ownhams House, Rownhams, 
outhampton, Hants. SO1 8AH 
outhampton (0703) 738248 
‘urrys Micro Systems Ltd, 

nside Currys) 

/li Bargate, Southampton, Hants. 
703) 29676 

ficrochips, 

6-48 St. Georges Street, Winchester, 
ants. S023 8BE 

962) 68085 

uper-Vision, 


WEST LONDON 


WEST MIDLANDS 


Tr 
i 


Adda Computers Ltd, 
Mercury House, Hanger Green, 
Ealing, London W5 3BA 
01-997 6666 

Capital Computer Systems Ltd, 
32 Windmill Street, 

London WIP 1HH 

01-636 3863 

Database, 

30 Wigmore Street, 

London Wl 

01-431 3410 


3 St, James Road, Shirley, Southampton 
}703) 774023 


GREATER LONDON/MIDDLESEX 


ipha Business Systems, 
lectron House, Church Street 
dustrial Estate, Ware, Herts. SG12 9ES 
fare (0920) 68926/7 

rent Computer Systems, 

3 Church Street, Rickmansworth, 
erts. WD3 1DH 

)9237} 71306/70329/76102 
ance Business Systems Ltd, 
alter House, 109 High Street, 
emel Hempstead, Herts. HP] 3AH 
emel Hemp. (0442) 40722 

hoto Acoustics Ltd, 

55a St. Albans Road, 

ntrance in Judge Street), 

atford, Herts WO2 5BQ 

atiord (0923) 40698 

outh East Computers, 

| Watling Street, Canterbury, 

ant CT1 2UD 

227) 59917 

outh East Computers, 


Advanced Digital Office 
Systems Ltd, 

College House, 

King Edward's Road, Ruislip, 
Middtesex HA4 7AF 

(08956) 72661 

Cream Computer Shop, 
380 Station Road, Harrow, 
Middlesex HA] 2DE 

01-863 0833 

Da Vinci Computers Ltd, 
65 High Street, Edgware, 
Middlesex HA8 7DD 

01-952 0526 

L & J Computers, 

192 Honeypot Lane, Queensbury, 
Stanmore, Middiesex HA7 1EE 
01-204 7525 

Wego Computers Ltd, 

3 Wadsworth Road, Perivale, 
Greenford, Middlesex UB6 7JP 
01-998 9011 


3 High Street, Maidstone, 
ant ME14 1JS 

622) 681263 
he Computer Room, 

7 High Street, Tonbridge, 
ant TNO RX 
mbridge (0732) 355962 
Iphascan Ltd, 

ttle Bourton House, 
Sutham Road, 
anbury, Oxon. OX16 7SR 
ropredy (029575) 606/8202 
urrys Micro Systems Ltd., 
isidle Bridgers), 
./ 35 Blagdon Road, 
ew Malden, Surrey KT3 4BG 

949 2091 

atalect Computers Ltd, 
St. Georges Walk, 

oydon, Surrey 


atalect Computers Ltd, 
3-35 Portugal Road, Woking, 
irrey GU2) SJE 

oking (04862) 25995 
icro-Facilities Ltd, 

9 Church Road, Egham, 
urrey TW20 9QL 

sham (0784) 31333 

ego Computers Ltd, 

2A High Street, Caterham, 
irrey CR3 5UA 

aterham (0883) 49235 


EAST ANGLIA 


EAST LONDON 


dda Computers Ltd, 
ational Electronics Centre, 
ndon World Trade Centre, 
irope House. London E] 9AA 
488 2400 
S.S. (Systems) Ltd, 
)2 Kingsland Road, London E8 4AE 
254 9293/1674 
2aley Management Services Ltd, 
-2-446 London Fruit Exchange, 
ushfield Street, London Ei 6EL 
247 2858/3149 
erchant Systems Ltd, 
New Bridge Street, London EC4V 6AB 
583 6774 
imlock Bondain Ltd, 
13-269 City Road, London EC1V 1JX 
250 0505 
imiock Bondain Ltd, 
nnon Street Station, London EC4 
626 0487 


NORTH LONDON 


romasonic Electronics, 

, Junction Road, London N19 5RD 
263 9493/9495 

irrys Micro Systems Ltd, 
Hampstead Road, 

ston, London NW1 3JA 

387 9275 

itabase, 

| Cricklewood Broadway, 

ndon NW2 3JG. 

450 1388 

cro Computation, 

station Parade, Southgate, 

ndon N14 5BL 

882 5104 

ssing Link Computers Ltd, 
acus House, 53-55 Ballards Lane, 
chley, London N3 

349 4969/4711 


_ SOUTH LONDON 


vendish Data Systems, 
Portland Road, South Norwood, 
ndon SE25 4PQ 01-656 8941 
1M Direct Data Marketing Ltd, 
87 Wilton Road, London SWI1V IDM 
834 5016/5096 
AT Computers Ltd, 

wport House, 22 Hartfield Road, 
nbledon, London SW19 3TD 
947;7234 

cro Computer Centre, 

Sheen Lane, East Sheen, 


af 


ndon SW14 8LW 01-878 7044/7 


Arden Data Processing, 

166 Park Road, Peterborough, 

Cambs. PE] 2UF 

Peterborough (0733) 47767 

Consyst Computer Services, 

1 Maris Lane, Trumpington, 

Cambs. (0223) 841997 

Sumlock Bondain 

iEest Anglia} Ltd, 
2 Prince of Wales Road, Norwich, 

Norfolk NR} ILG 

Norwich (0603) 26259/6]4302 
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BER Limited, 

ll Grosvenor House, 

Grosvenor Road, Coventry CV] 3FF 
Coventry (0203) 20246 
Camden Computer Systems Ltd, 
462 Coventry Road, Small Heath, 
Birmingham B10 OUG 

021-771 3636 

CBS Consultants— Computer 
Business Systems, 

75 Watery Lane, 

Birmingham B9 4HW 

021-772 8181 

Computer Services Midlands Ltd, 
Refuge Assurance House, 

Sutton New Road, Erdington, 
Birmingham B23 6QX 

021-382 4171 : 
Currys Micro Systems Ltd, 
{inside Currys), 

5/1] Martineau Way, 

Union Street, Birmingham, 

West Midlands 

021 233 1105 

Ibek Systems Ltd, 

437 Stony Stanton Road, 
Coventry, West Midlands CV6 5EA 
(0203) 661162 

Micro Associates, 

47) Lichfield Road, Aston, 
Birmingham B6 7SP 

021-328 4574 

Micro Business Centre, 

Lewis House, Linthouse Lane, 
Wednesfield, Wolverhampton, 
West Midlands 

Wolverhampton (0902) 725687 
Microtrading Ltd, 

641 Bromford Lane, Ward End, 
Birmingham B8 2EP 

021-784 0077 

Taylor-Wilson Systems Ltd, 
Oakfield House, 

Station Road, Dorridge. Solihull, 
West Midlands B93 8HQ 

Knowle (056 45) 6192 

Walters Computer Systems Ltd, 
57 High Street, Stourbridge, 

West Midlands DY8 1DE 
Stourbridge (03843) 70811 


Rockliff Micro Computers, 

2 Rumford Street, Liverpogl, 
Merseyside L2 8SZ 

051-521 5830 

Stack Computer Services Ltd, 
290-298 Derby Road, Bootle, 
Liverpool, Merseyside L20,8LN 
051-933 5511 

RPL Microsystems, 

Goldie House, Upper Chur¢h Street, 
Dougias, Isle of Man 

Douglas (0624) 4247/8 


CHANNEL ISLANDS 


Channel Data Processing - 
Jersey) Ltd, 

08 Halkett Place, St. Helier, 
Jersey, Channel Islands 
Jersey (0534) 24333 


SCOTLAND 


NORTH EAST 


MIDLANDS NORTH WEST 
Davidson-Richards Ltd, Automated Business 
29 Charnwood Street, Equipment Ltd, 


Derby, DE! 2GU 

Derby (0332) 683231 
Caddis Computer Systems Ltd, 
72-74 Trinity Lane, Hinckley, 
Leics. LE10 OBH 

(0455) 613544 

Currys Micro Systems Ltd, 
127 Charles Street, Leicester, 
Leics. LE1 IR 

(0533) 546224 

Currys Micro Systems Ltd, 
Devonshire House, 


Devonshire Lane, Loughborough, Leics. 


(0509) 37367 

The Computer Supermarket Ltd, 
Unit 8, Southfold Road, 
Oakley Hay Estate, Corby, 
Northants. 

(0536) 744015 

HB Computers Ltd, 

104 St, James’ Road, 
Northampton, Northants. 
(0604) 56544 

HB Computers Ltd, 

20-22 Station Road, Kettering; 


. Northants. 


(0536} 520910 

A.J.R. Office Equipment 
Services Ltd, 

80 Nottingham Road, Arnold, 
Notts. NGS 6LF 

Nottingham (0602) 206647 

Betos (Systems) Ltd, 

Bennett House, 155 Mansfield Road, 
Nottingham NG! 3FR 

Nottingham (0602) 48108 
Computer Services Midlands Ltd, 
Abbeyfield Road, Lenton Industrial 
Estate, Nottingham, 
Nottinghamshire 

Nottingham (0602) 866366 
Currys Micro Systems Ltd, 
{inside Currys). 

2 Wheeler Gate, Nottingham, Notts. 
(0602) 412455 

Jentech Services Ltd, 

Rosemary Cottage, Nordley, Bridgnorth, 
Shropshire WV16 4SU 

(07462) 5287 

Peach Data Services Ltd, 

5 Horningtow Street, Burton-on- 
Trent, Staffordshire DE14 1NJ 
Burton-on-Trent (0283) 44968 
BER Limited, 

99 Albert Street, Rugby, 

Warks. CV2] 2SW 

Rugby (0788) 65756 

McDowell, Knaggs & 

Associates Ltd, 

Shades House, Mealcheapen 
Street, Worcester WRI 2DQ 
Worcester (0905) 28466 

Minster Microcomputers Ltd, 

12 York Street, Stourport-onSevern, 
Worcestershire 

Stourport (02993) 77098/6706 


Mersey House, Battersea Road, 
Heaton Mersey Industrial Estate, 
Stockport, Cheshire SK4 3EA 
061-432 0708/4299 

Catlands Information Systems 


Ltd, 

8 Charlotte Street West, 
Macclesfield, Cheshire SKl] 6EF 
Macclesfield (0625) 615375 
Criffel Micros Cumbria 

22 Lowther Street, Carlisle, Cumbria 
(0228) 44044 

Holdene Ltd, 

82a Water Lane, Wilmslow, 
Cheshire SK9 5BB (0625) 529486 
B & B Computers Ltd, 

124 Newport Street, Bolton, 
Greater Manchester BL3 6AB 
Bolton (0204) 382741/384599 
Currys Micro Systems Ltd., 

19 Brown Street, 

Manchester M2 06]-834 0144 
Cytek (UK) Ltd, 

Sandringham House, 

9 Warwick Road, Old Trafford, 
Manchester M16 0QQ 061:872 4682 
D. Kipping Ltd, 

Ralli Building, Stanley Street 
Salford, Greater Manchester M3 5FF 
061-834 6367/9 

Executive Reprographic & 
Business Consultants Ltd, 

2-4 Oxford Road, 

Manchester Ml 5QA 

061-228 1637 

POS Computer Systems Ltd, 
50 Gidfow Lane, Wigan, 

Greater Manchester 

Wigan (0942) 31464 

Computers & Business Systems, 
89 Manchester Road, Nelson, 
Lancs. BB9 7HB (0282) 601191 
Datel Computing Ltd, 

323 Clifton Drive South, 

Lytham St. Annes, Lancs. FY8 IHN 
(0253) 727051 

Microrose Ltd, 

Main Street, Bentham, 

Lancaster LA2 7HJ (0468) 62180 
Mipac Services, 

St. Leonards House, 

St. Leonardgate, Lancaster, 
Lancs. LAL INN 

Lancaster (0524) 62033 

North West Business 
Machines Ltd, 

Curate Street, Great Harwood, 
Blackburn, Lancs. BB6 7DB 
Blackburn (0254) 888125 
Preston Computer Centre, 

6 Victoria Buildings, Fishergate, 
Preston, Lancs. (0722) 57684/58445 
Aughton Microsystems, 

29-31 Woodward Road, Kirkby, 
Liverpool, Merseyside L33 7UZ 
051-548 7788/6060 


Intex Datalog Ltd, 

Eagiescliffe Industria! Estate, 
Eaglescliffe, Stockton-on-Tees, 
Cleveland TS16 OPN 

{0642) 781193 

Microprocesor Services, 

77a Beverley Road, Hull, 

North Humberside HU3 1XR 
(0482) 23146 

Microware Computers Ltd, 
Priory House, 

1133 Hessle High Road, Hull, 

North Humberside HU4 6SB 
(0482) 562107 

Currie & Maughan, 

204-206 Durham Road, Gateshead, 
Tyne & Wear NE8 4JR 

Gateshead (0632) 774540 

Key Computer Services Ltd, 

28 Osborne Road, 
Newcastle-upon-Tyne NEQ 2AJ 
Newcastle (0632) 815157 
Newcastle Computer Services, 
906-908 Shields Road, Walkergate, 
Newcastle-upon-Tyne NE6 4QP 
(0632) 761168/9 

Ackroyd Typewriters Co. Ltd, 
Atamco House, 57-59 Leeds Road, 
BradfordBDI5AF - si} 
Bradford (0274} 731835, 
Computer Centre (Sigipeld) Ltd, 
227 London Road, Sheffield S2 4NF 
(0742) 53519/588731 

Deans Computer Services Ltd, 
Unit 1, Sheepscar House, 
Sheepscar Street South, 

Leeds LS7 1AD (0532) 452966 


Holbrook Business Systems Ltd, 
Moss House, High Street 
Mosborough, 

Sheffield S19 SAE 

Sheffield (0742) 484466 

Currys Micro Systems Ltd, 
(inside Currys), 57-59 Albion Street, 
Leeds, Yorks LS] 5AA 

(0532) 446601 

Holdene Ltd, 

Bray House, Leicester Place, 
Leeds LS2 9BH 

(0532) 459459 

Yorkshire Electronics, 

Caxton House. 

17 Fountain Street, 

Morley, West Yorks. LS27 9AE 
Leeds (0532) 522181 

Yorkshire Microcomputers Ltd, 
28 Ramshill Road, Scarborough, 
North Yorkshire YOU 2QF 

(0723) 78136 


Ayrshire Office Services Ltd, 
22 Douglas Street, Kilmarnock, 
Strathclyde KA1 IRB 

Kilmarnock (0563) 24255 

Criffel Micro Business Systems, 
Glasgow Road, Dumfries DG2 ONY 
(0387) 69151/2 

Gate Microsystems Ltd, 

The Nethergate Centre, 

35 Yeaman Shore, Dundee, 
Tayside DD] 48U 

Dundee (0382) 28194 

Gate Microsystems Ltd, 

Abbey House, 10 Bothwell Street, 
Glasgow G2 6NU 

041-221 9372 

Holdene Micro Systems Ltd, 
48 Great King Street, 

Edinburgh EH5 6QY 

031-557 4060 

MacMicro Ltd, 

Beaufort House, Shore Street, 
Beauly, Inverness IV4 7BX 

(0463) 782774 | 
Microcom, 

89 West Campbell Street, 
Glasgow G2 6SE 

041-204 0812/3 

Robox Office Equipment Ltd, 
Unit 14, Anderston Shopping Centre, 
Argyle Street, Glasgow G2 7PH 
041-221 8413/4-5401/2 


NORTHERN IRELAND 


Northern Ireland Computer 
Centre, 

4 High Street, Holywood, 
County Down, 

Northern Ireland BT18 9AZ 
{02317) 6548 


WALES 


Computer Supplies (Swansea), 

82 Gower Road, Sketty, 

Swansea SA2 9BZ 

(0792) 290047 

North Wales Computer 

Services, 

Alliance House, 

16 Penrhyn Road, Colwyn Bay 

Colwyn Bay (0492) 3315] 

Reeves Computers Ltd, 

24 Spilman Street, Carmarthen, 

Dyfed SA31 1LQ 

0267) 32441 ; 
eeves Computers Ltd, 

33 Bridge Street, Newport, 

Gwent NPT 4BH 

(0633) 212331 

Reeves Computers Ltd, 

6 Waiter Road, Swansea, 

West Glamorgan SAl SNF 

(0792) 468103 

Rockcliff Micro Computers, 

Pendre House, 

High Street, 

Mold 

(0352) 59629 

Sigma Systems, 

Computer Centre, 

266 North Road, Cardiff, 

South Glamorgan CF4 3BL 

Cardiff (0222) 34865/34869 


= commodore 
Changing business for the better. 


| For more information, telephone or write to your | 
nearest dealer, or to us at: 


O Commodore 64 


Name 


The Commodore Information Centre, 
675 Ajax Avenue, Slough, Berks SL1 4BG. 
Telephone: Slough (0753) 79292 

lam particularly interested in (Please tick box) 

O Commodore 700 series 

O Commodore 500 series 


(MR/MRS/MISS} 
Position 


i 


Company 


Address | 


Postcode 


Telephone 


7 


@ Circle No. 177 


J CFlowers describes an interface to enter graphics data, which youcan build yourself 


| THERE ARE ONLY TWO cheap and easy ways 
of providing digital x,y co-ordinate 
information to a computer. The first 
technique is to use a light-pen, which 
operates by detecting where the position of 
the CRT raster, or scanning spot, when the 
photo-detector in the pen is illuminated. 
The x,y cordinate positions are latched 
inside the computer at this moment. Cheap 
| light-pens will not resolve very small pixels, 
so only relatively coarse plotting can be 
achieved, and drawing has to be in freehand 
on the tube face. 

The second technique uses some kind of 
potentiometer to obtain a reference to a 
particular position of a point on a map or 


100 


drawing. A very simple x,y plotting tablet | 


without breaking the bank. 


can be made using two orthogonally 
mounted slider potentiometers with 
Perspex cursors fixed to the slides, as shown 
in figure 1. 

If linear potentiometers are used, the x,y 
co-ordinate positions are linearly related to 
potentiometer travel. I chose this method 
for the ultimate in cheapness and to develop 
the necessary circuitry. The tablet uses two 


The longer the slider travel, the bigger will 
be the plotting area, so buy the biggest pots 
you can afford. 

If you need a Jarger plotting or digitising 
area try the moving-arm x,y digitiser, which 
can be built to handle whatever size drawing 


seevees Su) — 
-- seer 


10K slider potentiometers, which cost £2 | 
each, and gives a Sem. square plotting area. | 


you may wish to digitise. It consists of two 
equal-length pieces of wood or metal 
potentiometer shafts — see figure 2. The 
size of the platen or plotting area is 
determined by the length of the arm, which 
must be able to cover its area. 

Provided linear pots are used there is a 
linear resistance-versus-angle law for each 
potentiometer. The actual x,y co-ordinate 
values have to be calculated by the 
computer using rectangular-to-polar 
conversion, where 
x = Reos (@-a) — Rcosa 
y = Rsin (8-a) + Rsina 
The full travel of each potentiometer is not 
used to cover the platen, so the maximum 
and minimum resistance values have to be 


SCHOONER 


eee See eee 
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détermined experimentally. Appropriate 
scaling is applied before determining the 
angle from the resistance or resultant 
voltage value. | 

Most microprocessors do not measure | 
resistance values but rather the resulting 
voltage on the potentiometer slider terminal 
when the potentiometer is connected across 
a fixed voltage source. To do this it is 
necessary to convert the variable voltage 
output to a digital number using an 
analogue-to-digital converter. 

Many microcomputers already have A-D 
converters fitted as standard; if you have 
BBC Micro model B you will be able to 
connect the potentiometer outputs from the 
graphics digitiser directly to the analogue 
input port where up to four channels are 
available. 

If you have a purely digital I/O 
capability, using perhaps a VIA or PIA chip 
such as the 6522 as used on the Acorn 
Atom, you will have to construct your own 


dual eight-bit A-D converter. The circuit | 


shown in figure 3 gives good performance 
when coupled to a joystick controller, andis | 
even fast enough to digitise speech. The 
design can be built for about £25, which 
compares favourably with commercial 
offerings. The circuit diagram has been 


drawn to show precisely how pins on the | 


integrated circuits are wired, looking down 
on the ICs. 

The A-D converter will plug directly into 
the Acorn Atom bus connector if 
constructed on a small piece of Verocard or 
Similar prototyping material. The 
numbered pins refer to what you will find 
printed on a 64-way mating DIN connector, 
not what is printed on the Atom’s circuit 
diagram which for some reason has the a 


and b pins reversed. The ICL-7660 is used | 
to generate —5V from the Atom’s +5V | 


supply; this is required by the A-D 
converter chips so that they can keep 
digitising down to zero volts on their input. 


The 74LS73 device is a dual JK flip-flop 
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Slider 
potentiometer: ‘Perspex 
/ cursor 


Stider potentiometer 
X Axis 

Ordinate 
plotting 


Figure 1: area 


‘Quantity 
ICL 7660 4, 304-598. 
74LS373 | = 305-125; 
ZN427E 2 309-464 
10K slider pot 1 162-940, 
82K resistor 2 
3.9K resistor 2 
390 ohm resistor Z 
10nF capacitor @ 
0.01pF capacitor 2 
64-way DIN 
euroconnector : 
socket # 467-475) 
Verocard to suit. 


which is connected so as to divide the | 


Atom’s 1MHz microprocessor clock down 


to 250kHz so it provides the clock signal | 


and correct start timing for the Ferranti 
ZN427E eight-bit A-D converter devices. 
The ZN427E is a successive-approximation 
A-D converter and contains a D-A 
converter, voltage comparator and 
successive-approximation register. 

When it is asked to make a conversion by 
pulsing pin 4 low, the ZN427E internally 
toggles each of its eight bits starting with the 


| cs 
| 
{ 
t 
[ 
i 
| 


Linear Ordinate 
potentiometer plotting area 
Figure 2. 


Radiospares 
stock number 


Plaien: 


Description. 


voltage generator 
dual JK flip-flop 
A-D converter 


A-D converter parts list. 


most significant bit and sees if the resulting 
answer from its internal D-A converter, 
when compared to the incoming analogue 
signal, is bigger or smaller. It sets allits eight | 
bits finally to equal numerically the 
incoming signal and then signals it is ready 
by taking pin 7 high, at the same time 
placing the data on the bus where the Atom 
can read it as it appears on the 6522 VIA in- 
put pins. 
This process is quite fast, and with the 
(continued on page 103) 
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Interface 


GM811— 
CPU Board 


%& 4MHz Z80A CPU 

%* Four ‘Bytewlde’ Memory Sockets 

* Two 8-Bit Input/Output Ports 

* 8 Bit Input Port 

*#RS232 Serial Interface 

#1200 Baud CUTS Casseite 
Interface 


GM812— 
Ive Board 


% 80x25 Display Format 

%& On-board Z80A Microprocessor 

* Buffered Keyboard input 

%* Programmable Character 
Generator 

¥ 160x75 Pixel Graphicd 

%* Light Pen Input 


The Gemini Multiboard Microsystem 
provides a large and growing range of fully 
compatible microcomputer boards. Using 
these boards you can configure a solution to 
satisfy your own particular microprocessor 
needs, whether you need as many as 410 
boards, or as few as one. This flexibility is made 
possible by Gemini’s adoption of a number of 
accepted industry standards; especially the 
80-BUS, specifically designed for the Z80A. 

The Z80A (the high speed version of the 
280) is the world’s largesi selling 
microprocessor, and forms the heart of the 
MultiBoard system. The principal advantage 
of a Z80A based system is the abundance of 
software that is available, ana the majority of 
packages operate under the CP/M disk 
operating system. With CP/M, software 


80-BUS 
SOLUTIONS 


ie 

6! . _ 
te t ail ; 
See os : 


GM813 —CPU/64K 
RAM Board 


*& 4 MHz Z80A CPU 

*& 64K Dynamic RAM 

* RS232 Serial interlace 

* Two 8-Bit |/O Ports 

%* 1200 Baud Cassette Interface 

* Extended and Page 
Addressing Modes 


| GM 829— 
/ FDC/SASI Board 


* Single/Double denslty operation 

% Single/Double sided drive 
operation 

* Upto3 mixed 3.5", 5.25" and 
8" drives 

* industry Standard SAS(hard-disk 
eae. 


becomes machine independent; providing 
the user with literally the widest range of 
software available. 

With MultiBoard an almost unlimited 
number of system permutations are possible. 
Four of the most popular boards are shown 
here, but there is a range of 45 currently 
available; together with mother boards, 
frames, cables, power supplies, keyboards 
and compatible software if required. 

There is also the opportunity to build on 
the Galaxy computer, which uses Gemini 
MultiBoards, but has two spare slots ina 
five-board frame for particular configurations. 


For full details of the system send for our latest 
Catalogue or contact Sales 


Department on 02403-28321. Se? 
AMULTIBOARD COMPUTER 


Ve Cemini Microcomouters Oakfield Corner Sycamore Road Amersham Bucks HP6 5EQ 
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Graphics 
digitiser 


continued from page 101) 

circuit as shown can take place at a 27kHz 
‘ate quite suitable, for instance, for 
digitising speech. The input to each 
converter is on pin 6 via a 3.9K resistor. If 
speech use is required, then set the x or y 
potentiometer to half way and connect the 
jutput of your amplifier via a large 
capacitor to the potentiometer slider 
-erminal. 

Otherwise, the x and y potentiometers of 
che chosen graphics digitiser are connected 
with one end to ground and the other to the 
ZN427E pins 7 and 8, which provide a 2.5V 
-eference potential. If you make 0 and 255 
‘he digital outputs of the converter at either 
end of the potentiometer travel you will not 
nave to do any scaling in software. 

When you are satisfied that your wiring is 
correct, plug the circuit into your Atom’s 
sus connector. The current consumption 
will be about 80mA. The digitiser plotting 
program will enable plotting to commence, 
and can be used to test your circuit. The 
Rem statements explain the program. The 
‘wo Conversion Complete signals at A21 
and Al2 should not normally have to be 
used in Basic but may be necessary for 
iming purposes if you write a machine- 
code program to use the system for speech 
processing. 


-5V al 


10 MFD 


Acori 


bus connector: ee \ 
Bt B32 


Figure 3. A-D converter for Acorn Atom 
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Interfacing" 


Digitiser pictting program. 


4REM Plotter #Y PLOTTING FACILITY, 
STHCOS=H55 ; THECOS$ HOO; THRSOQ=—HG 
JQ DIM LLC 23, PO-1 2s L=8Oas Me HE? s THAR, Ame 
26 P. $21 
7] Gn 
40:°LLa 
SQSTA L 
SORTS 
62 LLi JSR #FETA 
G4STY MiRTS 
7o3 ; 
75 | A=#ASSDBOAS Ald =#4CFSDORa: 
SAP. $4; CLEARS 
SSALQ=1HOFE: | H2FE=A: 
SALINK LLG ; 
SZIF TL=#20 GOS.bsREM SPACE BAR PLOTS FROM LAST TO NENT POINT 
94 IF TL=#4D GOS.c:REM M MOVES FROM LAST TO NEI:T POINT 


SF. #FFES 


SS1F TL=#08 G.dsPREM « NARKS ORDINATE POSITIONS, 
STREM TAP % AGAIN TO CANCEL MARKER 

1405.38 

120EHD 


{40b7T#ESAC=HCE; THSSOCA*HCL: THBSAN=HCE;- REN START CONYERSTOI 
LSQHAITS WALT 
1GQM=THBSAO, 1 =THBSBL 
LTARESO+ MHLSOLONS SPRL SE: 
LTSDRANY Yo FER UY: PR. 
IBAcTHBSACH=HCE; PHBSOC=HCCs THRS 
196 WAIT WALT 
SAHK=THBSOAs Y-THESOL 
PLOT 2246 YHLI2255 Yee aweSo 
SEQMOVEX, YSFRHsUSYER, — 
23037 HBSOD=WCE : 7 HBROL=NEE, THESE SATE 
WALT: WALT 
R: (STHRSD 1 
£192/255 5 ¥=7%1927255 
ZEAMOWEC Y~1 >, YSPLOTS.CK+1 2. TE MOVERS C%-1 oe PLOTS. MOY RLY 
2EEWALT 
AEIMOVES H-1L D0 VPLOTT LORETO YI MOYES, O09) PLATTS, CY4T% 
ZESWALTs WALT WALT; WALT 
2EGMOVEX. LINK Lik 
2TaIF PM=#22 THEM MOWER wt: Geet 
2385.0 


2255.PEM SCALE FOR SHARE PICTURE 


OOACE 


X Potentiometer 
B2.K 


10K 


et | 
aa ee aL Ma 
‘9 8 + 6 
‘ZN427E 
18 | 
LJ Ulssesegereesess 


“e, at 


= 
” 
wo 


asw. 
as] 
asl 


B29 A 13141516171819.20 A22 AzZi1 A345 678910 Al2 


aS — 
Mictoprocessor Pa ; Pe 
clock Goes high Puise low Goes high 
input 1 MHZ conversion to start conversion 
complete conversion complete 
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NOW in Birmingham — the centre of industrial Britain. . 


Personal computers (~ 
Home computing 


all Small #usiness systems 


Bingley Hall, Birmingham. a 
April 28-30, 1983 


Sponsored by fractical, and oreo KE I tee 


This exhibition is the ideal showcase for companies 
who need to demonstrate their products to the fast: 
expanding market for home and personal 
computers, small business systems and associated 
software. \W/hen you consider that the markets for 
personal computers are regional and that 
Birmingham has a developing computer awareness 
with a great deal of computer expertise in the area, 
you'll appreciate the need for The Midland 
Computer Fair. The public has already 
demonstrated its appreciation of The Computer 
Fair in London by sheer volume of numbers. We 
know the success will continue in Birmingham. 


Personal computersare part of everyday life. 


Make Sure Your Computer Products And Services 
Are Seen At The Midland Computer Fair. 


For the full story contact the Exhibitions Manager; 
The Midland Computer Fair, IPC Exhibitions Ltd, ; 
Surrey House, | Throwley Way, Sutton, Surrey SM7 4QQ. 


ae 
wth) ag eet es ee ee 
Please contact me with further information about exhibiting at 
The Midland Computer Fair. 
Name 


Position in Company 
Company 
| Address Tel. 
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TOUGH TO OUTGROW 


i's no surprise so many businesses today are using our 
CompuStar® multi-user microcomputer. All sorts of 
businesses, those at the top and those on the way, know 
that only CompuStar can give them the big system 
performance they'll need as they grow. And they know 
that only CompuStar can deliver that performance at a 
fraction of the cost of most other systems. 


CompuStar’® solves the small business computer 
dilemma. It’s ideal for those first time business users who 
need only single-user capability. But it's also perfect 
when those small businesses grow into large 
corporations. That's because CompuStar is truly 
expandable ... all the way up to 255 workstations, each 
with its own processor and internal computer memory. 
And that means fast, fast response, even when many 
users are on-line at the same time. 


Whether you're a small business with big plans or a big 
business with an eye for economy, CompuStar"® has the 
performance and versatility that’s tough to outgrow... thé 
price/performance ratio that's impossible to beat! 


A irpdemark of Mecrasolt Com. 
ea Be ot Dajitas Research 


CORPORATE HEADQUARTERS 2300,BROAD RIVER ROAD + COLUMBIA. SOUTH CAROLINA 29210 - (809) 798-9100 « TWX 810-656-2115. 


STANDARD FEATURES 


@ 350K/750K/1.5 MB workstation disk capacities 

® 64K RAM and twin processors in each workstation 

@ An easy-to-read 12-inch non-glare screen 

@ Operator convenience features—numeric keypad and 
visual text highlighting 

® Microsoft’ Basic 

@ CP/Mt operating software 

@ Truly multi-user and multi-processor 


STORAGE OPTIONS 

@ 10 MB—compact, low-cost and tabletop 

@ 96 MB—80 fixed and 16 removable megabytes 
@ 144 MB-reliable, rugged Winchester storage 


CompuStar’ is built and backed by the company that's 
been in the microcomputer business as long as 
microcomputers have been in business. Would you trust 
your business to anything less? CompuStar’ Tough to 


beat. Tough to outgrowl 
== INTERTEC 
— | 
=| Ec DATA ' 


Any four colours caf 
be selected at a time 
from the palette of 255 
available. 


Automatic character 
magnification. 


Randoa breakdown in ~ 
High vpltage capacitors 3 c. 


O Mean 


& Mean 
User-defined shading 51 iin pas ___._ Fast block fill facilities 
patterns. : m20e _ —— i {99 CLEAR 209 provided. 
| i 119 DIM H«?) 
128 TEXT 
138 PUT 12 
148 CALLRESOLUTION", €,2 
158 I=5 
168 REH DEFINE 
Li = 4 - 


rar week tusber <- 5D 
snter wear -- «85 
Enter station nawer -- 3 


Text in 40 character Characters can be ‘Windows’ can be 
mode with 80 character oriented in any of four defined and scrolled 
mode overlaid. directions. independently. 


A picture may be worth a thousand words but it still tells ability to produce ‘instant’ graphics by drawing them with the 
only half the story about graphics on the 3802Z. colour ‘switched’ off and then ‘switching’ on. 
For a start, our standard graphics functions include Next, not only can 380Z graphics pictures be saved 


on and retrieved from 
disc, they can also be 
output to one of a 
range of popular dot 
matrix printers. 
Remember, too, 
that HRG is not a third- 
party add-on but designed, 
developed, and supported 
by Research Machines itself 
as an integral part of the 
380Z. 


point plotting, line 
drawing, instant block 
fill, block copying, 
offsetting, and 
Exclusive Or Plotting. 

Then there is the 
important fact that our 
High Resolution Graphics 
is supported by Basic, 
Algol and Fortran. And 
since the Graphics is 
contained in its own 16K of 
RAM, every byte of user 
memory remains available for 
applications program use. 

It is also worth noting 
that 3802 graphics are equally 
effective in monochrome — for 
‘colour just read ‘shades of grey: 
Again there are 255 shades 
available, and there’s also a very ' 
useful facility for fading up and down throughout 
the grey scale. 

There are also the special effects 
— such as moving between graphics 
‘pages’ for pseudo-animation, or the 


And finally, we've now 
implemented GINO. So for the 
first time this well-established, 
professional suite of flexible, 
device-independent graphics 
software from the CAD Centre is 
available on a micro. 


If you are interested in graphics — 
for scientific, technical, and industrial 
research; or in secondary or higher 

education; or for design, 
engineering, or control, then you 
will be interested in the 380Z. 


RESEARCH MACHINES 


RESEARCH MACHINES LTD Mill Street, Oxford OX2 OBW, Tel: (0865) 249866 


® Circle No. 18 
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Absolute address Read no further, this 
is the definition you want. 

Acceptance testing A lengthy and 
time-consuming process in which the 
job specification is gradually and 
completely altered tomatchthe 
equipment supplied. 

Access time About 30 seconds, 
usually. 

Accumulator A method of problem 
accretion initiated by an early attempt 
to solve one problem only by 


computer. Ing 
Accuracy A precise concept defined by 

the number of bits used in number 

Storage: forexample, 16-bit accuracy. 

The last bit is always wrong. Each 

operation ona number makes the next 


bit wrong also. After 16 operations the 
whole number is wrong. See also 


Inaccuracy, Dump. : 
Acronym ACompletely Random 

Ordering Never Yields Meaning. 
Address See Indirect Address. 


Algol A variable star of the eclipsing 
type with a period of 69 hours. 
Algorithm A series of instructions for . : 5 
solving a specific problem. Not to be Start the week off with Chris Naylor’s A-Z guide and 


Rens reciever a © find out what the manual’s instructions really mean. 
pe LA Ald teal Analy lected eyou Bit The part of your program that is which you knew where you were to 
have, for solving a specific problem right. enter another section of code, of 
unrelated tothe particular problem Boolean See Binary or Logic. unknown location, thereby enabling 
you have, and which fails. Branch See Boolean. ie the program tocorruptall variables 
Alphameric The logical result of trying Bug Amethod of Programming in| and finally return control toa third 
tosay “alphanumeric” first thingin which error messages are selectively | sectionofcodewhichactually 

the morning. arranged into simple words appears to belong to another program 
Architecture The most impressive part | _2PPropriate to the task in hand. altogether. See Dump. 

of any computer system — the box it Byte Eight bits, only oneof whichis Clock A mechanical device which 
comesin. wrong. mocks your computer by its reliability 
Array A simple but powerful method of Call Asimple but powerful methodof and speed. ; F 
reducing available storage. leaving the section of code from (continued on next page) 


Assembler The language in which 10 


percentof all programs must I KNEW I ISHOULDVE 
tualiy be written. 
Assseisiva enone acento THTUCK TO 


memory hardware whichis able to 
note that address x has a faultinit, 
and so that address x doesn’t feel bad 
about itis able to reproduce this fault 
randomly throughout the entire 
system. 

Babbage A British genius, born 1791, 
whoinvented computers and then 
discovered the First Lawof 
Computers — they don’twork. 

Backing store Amethodofdata COMPUTER- 
storage, additionaltomainmemory, OPERATORS 
whichis designed to make the REsT HOME 
computer itself seem relatively cheap 
bycomparison. 

3asic The only high-level language 
which can be mastered completely in 
less time than any program writtenin 
it will take toexecute. 

3enchmark A precise method of 
measuring the ability of acomputer to 
do something which nobody in their 
right mind would ever wantittodo. 

3inary A simple but powerful method of 
losing your data. 


THPATHE INVADERTH! 
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_ Monday 
morning 
computing 
guide 


(continued from previous page) 

Cobol A high-level language designed 
toenhance long-term employment 
prospects. 

Compatible A theoretical concept. See 
Incompatible. 

Compiler A program written 
specifically to treat a higher-level 
language programas data, reduce it 
tomachinecode in parts and 
rearrange these parts before giving 
up. See Unsupportable. 

Conditional See /teration, if you 
haven't seen it already. 

Cumulative error See Accuracy. Then 
see it again. 

CursorA programmer againsta 
deadline. 

Cycle time The time a program takes to 
give you exactly the same errors you 
started off with. 

Data A vital collection of variables 
which, whenheld inmemory, leave no 
room for the program. 

Database A vital collection of variables 
which could not conceivably be held 
inmemory, whether thereisa program 
thereornot. 

Database managementsystemA 
program without which those vital 
variables could never be accessed 
and, with which, they will not fit in 
memory. 

Data dictionary A methodof describing 
data in sucha way that you always 
know exactly how much of it has been 
lost. 

Data manipulation A method of 
programming designed tomake the 
data match the answers you know are 
right. 

Data transmission A methodof 
corrupting someone else’s data from 
asafedistance. 

Default An application for which the 
program might be useful. Not the 
intended application. 

Direct access Amethod of reading or 
writing the wrong pieceof dataat high 
speed. 

Dump Amethod of programming 
basedonthe assumption that there 
must be something useful in memory 
if only youcan find it. 

Editing See Dump. 

Elliot Areal computer manufacturer 
from the days when programmers 
were men whodrove machines that 
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were iron and a program patch meant 
Sellotape. 

Emulate A program which behaves like 
another program by virtue of beinga 
precisecopy of it. 

Encode Torender permanently 
incoherent. 


Encrypt To render permanently cryptic. 


Enhance To encode or encrypt. 

Entry point A point In the program to 
which the machine goes before you 
have had time to stop it going there. 

Erase Anattempttoread vital dataof 
which you have no back-up copy. 

Error Asection of output that, 
momentarily, you are unableto 
justify. 

Expert system Acomputer system that 
canreplace the human expert by 
sitting on adesk, consuming 
electricity, and saying Illegal 
Command. 

Fifth generation A method of program 
maintenance much worse even than 
usual. See Maintenance. 

File An unstructured, undocumented, 
unreadable andinterminable section 
of data produced by someoneelse’s 
program, which will cause any part- 
way decent program tocrash 
instantaneously oncatching mere 
sight of the file header. 

Floating point Asystem of number 
representation based on the 


assumption that you know the answer 


already. 


Fortran A traditional high-level 
language designed to enable 
scientists to corruptthesystem 
without having tocall in outside help. 

Function A standard section of code, 
inaccessible from outside itself, 
which reduces the amount of memory 
available to the rest of the program. 

Global A fault which permeates the 
wholesystem. 

Goto A method of leaving the current 
section of code with no means of ever 
returning, inorder to enter a further 
section of code which, younow recall, 
has not yet been written. See Dump. 

Hard copy Evidence. The main reason 
forusing VDU screens. 

Hardware That part of acomputer 
which never fails andis, therefore, 
unable todo anything usefuiby itself. 

Hexadecimal A simple but powerful 
method of concealing your activities. 

High-level language A programming 
language which allows you toexpress 
powerful statements inan 
unexecutable fashion. 

If Ageneral class of wish-fulfillment 
statements. 

Incompatible The main argument in an 
expression designed toobtaina 
hardware upgrade. 

Indirect address See Address. 
Initialise. A method of damage control 
used at the endof each programrun. 

Interpreter A slow Compiler; see 
Compiler. 


IT SAYs, ‘THE NAME OF 
THE PROGRAMMER HAS 
BEEN CHANGED To PROTECT 
THE GUILTY’... 
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Iteration See fteration. 

Label An identifier used tomarka 
sectionof code for access from 
another section of code by meansofa 
Goto or aJump oraCall, subject to the 
condition that each label must occur 
atleast twice ornotoccuratallorbea 
systemlabel. 

Library Acollection of subroutines 
designed to enhance the length ofa 
program without influencing its 
operation. 

Lisp A highish-level language designed 
toweaken both the distinction 
between program and dataand the 
programmer’s grip onreality. 

Literal Asimple but powerful method of 
writing the answer in by hand. 

Local A subroutine without entry or exit 
points. 

Logic A formal and powerful method of 
explaining why the program doesn’t 
work. 

Loop See /teration and Loop. 

Machine code Thelanguage you 
should have learned. 

Macro A machine-code subroutine 
designed to save the programmer the 
inconvenience of having tocorrupt 
large areas of store by hand. 

Maintenance A programming method 
inwhichdevelopment work is carried 
out by the programmer’s children and 
their children’s children. 

Matrix A method of mathematical 
notation which bears strong but 
insufficientresembiance to arrays. 

Memory A free-fire zone for both 
programs and data. Ano-go area. 

Mnemonic Something whose precise 
use one forgets. 

Name Theidentifier by whicha 
variable, but not this variable, is 
known, 

NullA formal expression forthe value 
of asystem. 

Numbercruncher Thisistoo horrible to 
describein whatis, after all,a family 
journal. 

Operating system A master program 
which, alone, can destroy alllesser 
programs. 

Own A method of ensuring that alocal 
variable remains focal; see 
Unsupported. 

Parameters The actual values of some 
variables which define an operation. 
Annparameter operation alwayshas 
n—rparameters defined,whereris a 
random number. 

Parity Astate of equivalence in which 
neither you nor the computer know 
the answer and so you toss for it. 

Password A system of computer 
security in which asecret numberis 
assigned to each user and then 
written out inatist and left by the 
console incase anyone forgets their 
particular number. 

>eek See Dump. 

2oke A sophisticated methodof dump- 
modification 
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| Pointer A sort of dog which always 


seems to know which way thedata 
went. 

Pop up, push down a frustrating 
condition which will not go away. 

Polish notation An algebraic notation 
in whichallof the numbers are 
entered first, thus making it 
impossible to tell where one number 
ends and another one begins. See 
Dump. 

Portable A uniform method of 
programming so that aprogram 
developed on one machine may berun 
on any other machine withexactly the 
sameresult. Theresultis that it does 
not work onany machine. 

Prefix A method of arranginga 
demonstration so that, just this once, 
the program works. 

Proprietary software A program whose 
ownership is certain but whose 
purpose is not. 

Prototype A program which doés not 
work perfectly butis still better than 
the program you eventually get. 

Quotes A method of denoting key 
words insome languages and string 
expressions inothers. Quotes always 
occurn+ 1timeswherenis aneven 
number. 

Recursion A subroutine whichcanbe 
entered from within itself or from 
outside itself but not from any other 
point, and which may not be exited 
while the initial condition holds, or 
while any other condition holds 
unless thereisanoteinthemanual to 
the contrary. 


Redundancy Ameans of encoding data | 


such that, whencorrupted, itis 
possible to reconstruct the original 
form of the data inexactly fromother 
data elements, which might well have 
been corrupted also forall you know. 
Communications experts have now 
developed algorithms which cancarry 
Out redundancy checks ondata 
almostasfastasitcomesin. 

Reserved words The first choice for 
variable names, 

Reverse Polish notation A method of 
price justification for expensive 
calculators. 

Seek time The time it takes to read from 
disc apiece of data whichisn’t there. 


| Sort The arrangement ofitemsinan 


order with respect tosome variable, 
but not the variable or the items you 
originally had in mind. A method of 
scrambling thecontents of adisc. See 
Encode, Dump. 

Spec An unreasonable request. 

Stack A large number of unreasonable 
requests. 

Storage An area of memory, either 
main or peripheral, whichis 
insufficient forany reasonabie needs. 

String A smail section of code which 
makes sense butis unexecutable. 

Structured A method of programming 
which makes the unreasonable 


ipeseavedD Woeds 


request that you should know what 
you wish to program before you start 
to programit. More usually: amethod 
of describing a program by reference 
to somethingit happens todo. 

Subroutine A section of code which 
should have been written earlier. 

Suite A single program which will not fit 
into mainmemory. 

Symbolic The specification.ofthe 
machine you bought. 

System disc A general-purpose 
storage area forprograms anddata. 

Table A method of writing ina large 
number of answers by hand. 

TestdataAcollection of variable 
values consisting of all those values 
for which the program will work. 

Turnkey A special-purpose computer 
which, atthe turn of akey, reveaisits 
purpose to be other than that for 
which you boughtit. 

Type The data format ofa variable. 
Type is always Real. 

Unsupported Aclass of features 
without which any given systemis 
useless. 

Utility A program which is widely 
available yet useless. 

Variable The contents of alocationin 
memory whichcan beaccessed by 
means of twoor more variable names. 

Verification A method of program 
checking whichis known notto reveal 
anyerrors. 

Write protection A mechanical method 
of physically preventingaprogram 
from writing toatape ordisc 
containing valuable data which your 
program nas just overwritten due to 
omission of this precaution. 

X Marks the spotin the dump where you 
last Saw your program. 

Yarn A.complex and subtle explanation 
of great length which demonstrates 
why itis logically impossible forthe 
system to be working yet. 

Zero Division by: not again,.surely 


Confuse-an-Apple 


MOST PEOPLE quickly become used to or 
even attached to their own computer’s 
features, functions, commands and 
idiosyncrasies. When you are writing 
programs from scratch there will usually be 
an easy way of doing things with the tools 
you have available to you; problems only 
arise when you try and convert a program 
designed for one machine for use. on 
another. 

j Thavean Apple II and nearly always write 
my own programs, but if I find a published 

| program that I would like to use it is 

invariably written for the Commodore Pet. 

In this case it is necessary to convert the 

| program before it can be keyed into your 

system, which can often be a_ time- 
consuming and even claunting task. 

Faced recently with a mammoth 
conversion job, I wondered whether instead 
of tackling it manually my time would be 
better occupied in devising an automatic 
conversion program which could be used for 
similar occasions in the future. My first step 
was to decide which features I would most 
like to have on my Apple. Once 
implemented they would provide my system 
with an immense increase in flexibility and 
eliminate the need for conversion. The 
features are: 

@ The ability to incorporate cursor-contral 
and screen-format characters within Print 
statements. The alternative Apple 
solution is messy, to say the least. 

| @A consecutive screen memory map and 

the ability to access these locations 

through Peek and Poke at the same 
memory addresses used by the Pet. The 

Apple screen map is far from logical. 


The resultant programailows Apple users 


Demonstration program. 
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8 REM CONFUSF-AN-APPLE 


Wa RRRRRRRRRRRRRRRRRBRRDDDNDDDDDDA* 
"AARRFABS LDDI4C4LLLLNBAD" 


to type in Pet listings with a minimum 
number of modifications and even those can 
be done mentally so there should be no need 
to make intermediate notes. It can be split 
into three main sections: cursor-control 
conversion, screen Poke conversion and 
screen Peek conversion. 

The Pet allows eight special control 
characters to be incorporated in Print 
statements. They are either graphic or 
inverse characters, which makes the listing 
untidy. Confuse-an-Apple allows you to 
enter a row of cursor-control characters 
starting and ending. with an. 

For example, 

4 i NT. saat [15:CR][12 CD] {REV] hello 


converts to? 
PRINT 
si CRRRARRRARRRRARRRDDDDDODDD- = 
DDDDI, hello, N « 
The special characters are: 
U — cursor up 
D — cursor dowrt 
R — cursor right 
L — cursor left 
| — Inverse Print mode 
F — Flash Print mode 
N — Normal Print mode 
H — cursor to top left of screen 
C — clear whole screen and cursor to top 
left 
E — clear screen from cursor to end of line 
S — clear screen from cursor to end of 
screen 
B — ring bell 
The screen-Poke conversion part of the 
program allows you to Poke the same 
memory locations as if you were using the 
Pet, so there is no need to recalculate 
memory addresses. The only problem is that 
the Apple has 24 screen lines and the Pet has 
25. Any attempt to Poke an address in the 


THEN &POKE X,174 


9 REM DEMONSTRATION 
10 HIMFM : 37632 
20 CALL 3.7632 
30 LIST: LIST +: LIST 
40 FOR X = 32768 TO 33727 
50) TEsUSe ae), = 160 
60 NEXT X 

/ 70 POSS = 
80 PRINT POSS ; 
50 CALL 37684 

100 END 


Geoff Buckeridge’s program lets you run Pet programs on an Apple without having to 
make a laborious line-by-line conversion. 


25th line will result in ‘an’ [legal Quantity 
error at run time, 

For-example, 

POKE 33000) 130 
converts to: 

&POKE 33000,130 
Expressions and variables can be used freely 
within the range 32,768 to 33,727. 

The same rules apply for Peek as for 
Poke. As long as you avoid the 25th line 
there-will be no problem. For example, 

Y = PEEK (X/2) 
converts to: 

Y = USR (X/2) 
The USR function is used here: bécause fis 
syntax is similar to Peek. 

The Confuse-an-Apple program makes 
use of three of the more unusual features of 
the Apple: the COut hook, the ampersand 
and the USR function. Characters are 
normally printed to screen through the 
COut routine in Apple’s monitor, but they 
can be rerouted via the COut hook af 
locations $36 and $37 to a user'subroutine 
anywhere in memory. 

The cursor-contro] module makes use of 
this to intercept each character before it goes 
to screen. If a” is found then it is assumed 
that all characters from then on are cursor- 
control commands. A second “~ causes a 
switch back to normal printing mode. 

Wherever a & occurs in an Applesoft 
program it will cause a jump to a subroutine 
alt $385, used by the &Poke module. The 
subroutine first checks that the keyword 
Poke follows the & sign. Anything else will 
result in a syntax error. Next it evaluates 
both expressions and checks that they are 
within range. If not, an illegal-quantity 
error is displayed. The address in the first 
expression is converted (to its Apple 
counterpart and the value of the second 
expression is stored at that address. 

The USR function is designed to pass 
floating-point numbers from Basic to 
machine-code routines. The Peek module 
immediately converts the number to an 


| integer and checks that it is within range. If 


not, an error message occurs. The Pet 
address is again converted to an Apple 
address and the routine returns to Basic with 
the contents of that memory location in the 
floating-point accumulator. 
Confuse-an-Apple sits in memory just 
below DOS and should be protected from 
being overwritten by moving Himem below 


| it. It should be initialised at the beginning of 


your program with a Call 37632 statement, 
and it would be wise to disconnect it before 
you exit with a Call 37684. The example 
listing demonstrates all three features of 
Confuse-an-Apple., 
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Contuse-an-Apple listing. 


| SeTeue. 


‘SETBUG2 


RT} 


}  CLRBUGL 
RT2 
CHAR 
ADO 


BUS 


FLGSET 
ON 
OFF 


CHKFLG 


| FOUND 
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9300- 
9302- 
9304- 
9307- 
*9309- 
930B- 
930D- 
930F - 
9311- 
9314- 
9316- 
9319- 
931B- 
9310 

931F= 
9321- 
9323- 
9325- 
9327- 
9329- 
9328- 
932D- 
932F- 
Os al= 
9533- 


9334-- 


9336- 
9338- 
933A- 
9330- 


933D- 


9349- 


9355- 
9357- 
9359- 
935B- 
935D- 
935F- 
9361- 
9363- 
9365- 
9366- 
9368- 
936A- 
9368- 
936E- 
936F- 
9371- 
9373- 
9376- 
9378~ 
9379- 
9378- 
937D- 


937E= 
9380- 
9381- 
9384- 
9385- 
‘938 7- 
9389- 


.938A~ 
"938D= 
9390- 
9392- 
9393- 
9396- 
9399- 


939B- 
939D- 


EEeieS 
93A0- 


93A2- 
Q3A4~ 


4c LDA '#$4C 
OA STA $0A 
F503 STA  .$03F5 
30 LDA #330 
0B STA $08 
94 LDA #$94 
oc STA $OC 
18 LOA #$18 
F6 03: STA $03F6 
94 LDA #94 
F7 03: STA $03F7 
00 LDA. #$00 
FO STA $FD 
93 LDA = #$ 93 
37 CMP $37 
10 BEQ $9333 
36 LDA $36 
FA STA $FA 
37 LDA $37 
FB STA $FB 
55 LOA #855 
36 STA $36 
93. LDA #$93 
37 STA $37 
RTS 
FB LDA $FB 
37 STA $37 
FA LOA SFA 
3 STA $36 
RTS. 
C4 D2 CC C9 CB 
C8 C3 C5 D3 C2 
8C 92 95 98 9D. 
A5 BO B6 BC C2 
DE, (MP = #$DE 
oc BNE $9365 
FO LDA $FD 
04 BNE $9361 
FD INC $FD 
0B BNE $933C 
FD DEC $FD 
“D7 BEQ  $933C 
PHA 
FD LDA SFD 
04 BNE $936E 
PLA 
FAO JMP  "BSOOFA) 
PLA 
FC STX $FC 
0B LOX #$0B 
30 9% CMP $933D,Xx 
06 BEQ $937E 
DEX 
FS BPL $9373" 
F6 LOX $FC 
RTS 
93 LOA #$93 
PHA 
49 93 LDA $9349,Xx 
PHA 
FC LDX $FC 
FC STY $FC 
RTS 
tA FC. JMP $FCIA 
66 FC. JSR $FC66 
FC LDY $FC 
RTS 
F4 FB JMP $FBF4 
10:FC. | JMP SFCLB 
3F LDA A33F 
32 STA $32 
RTS 
7F LDA #$7F 
a) BNE $9398 
FF LOA .#$FF 
F5 BNE $9398 


USRADD1 
AMPADDI 


USRADD2. 


USRADD3: 
AMPADD2 
AMPADD3 
BUGFLG 
CSWH 
CSWL 
TEML 
CSWH 
TEMH 


CSWL 


-CSWH 


TEMH 
CSWH 
TEML 
cSWL 


IBUGFLG 
BUGFIRG 
BUGFL'S 


BUGFLG 


(TEML) 
SAVE 


SAVE 


SAVE 
SAYE 


UP 
DOWN 
SAVE 
RIGHT” 


LEFT 


TNVFLG 


QE 


'SE 


CONVERE 


CONVERT22, 


61 v40 
toort 


OUT 
CONY 


CONVZ 


AMPER 


CF! 93) 


F2 62 


$25 cy 
¥$00 
$24 (CH 
SFC24 HOME 
$FC58 = CLEAR 
SFC SAVE 
$FCOIC CLEOL 
SFC SAVE 
| 
$FC42 CLEP 
$FC SAYE 
$FBOD BELL 
$FC SAVE 
e199 © Feri 
$0EC9  SYNERR 
$EBF2.  FPIN 
$A0 INTL 
SAI INTH 
#$80 
$93C9 
#$83 
$93E2 
#$CO 
$93C9 
#$7F 
$A1 NTH 
$AO YNTL 
#$00 
$A0 NTL 
#528 
$A PNTH: 
#$00 
$93FD 
$A0 ‘UNTL 
SAI NTH 
SO3EA 
$A0 INTL | 
#503 
#504 
SFF ‘|NTH2 
#$18 
$940F 
#$7F = 
SFE NTL2 
$FE INTL2 
$FE INTL2 
] 
#$B9 
$93CC : 
$0081 -CHRGET 
$0067 .GETEXPR 
$93CF 
| 
$6740 “*xGET 
i. * : | 
CFEdy Y “CINTL2a: 
| | 
‘SO3CF " 
($FED3Y (CNTL2, 
#$00 | 
SE2F% NAP | 


ay) 


At 


Com pute 


For managers introducing new technology the problems do not end with the choice 
_of software. John Dawson offers advice on how to keep staff happy when 


computers are in the offing. 


INDUSTRIAL RELATIONS can be a positive 
part of management as well as the bloody- 
minded antagonism usually reported to the 
public. It makes no difference whether you 
are introducing a computer with 100 
terminals scattered across the west of 
England for stock control or bringing in a 
single-operator Apple for repeat prescribing 
in a GP’s surgery. The history of 
computing, small and large, is littered with 
the debris of poor industrial relations and in 
this area, at least, the problem is 
international rather than being confined to 
Britain. 

Large-scale’ computing systems have 
revolutionised the management of many 
companies involved in providing goods or 
services or in handling information. 
Computing systems interact with historical 
and organisational goals and _ political 
pressures to shape the internal structure of 
the company. Yet that is not the wholeof the 
problem: computing systems of all sizes 
shape the way in which organisations 
interact with individuals. 

The industrial relations of introducing a 
computer into an organisation may require 
formal negotiations with unions or simply 
talking to people and helping them through 
a minor crisis at work. For both real and 
mythical reasons computers are threatening 


Tih. 


to someone who is simply told to use one or, 
worse still, excluded from a new project to 
use computers at work. 

When you set about introducing a 
computer you are acting, in effect, as both 


systems analyst and designer. Systems 
analysis is threatening to many grades of 
staff: if you lean on the desk of a 
subordinate for half an hour asking 
questions and then leave with the attitude 
that it is all. pretty simple you deny that 
person the expertise that they have taken 
years to acquire. You should aim to 
synthesise a design for a system that will 
build on the experience of staff and, in doing 
so, offer work to those staff that is more 
satisfying. 

If therehas never been a computer in your 
department and you can see applications for 
a machine then you have the opportunity to 
plan and work through the introduction of a 
system free from many of the hampering 
attitudes that can lead to rejection of 
computers out of hand. There are many 
positive benefits for any grade of staff 
involved in using a computer, and with 
careful management it is possible to achieve 
most of the benefits without the 
disadvantages that may also occur. 

The two ends of the spectrum of applying 
computers to tasks within an organisation 


are essentially the same as any other aspect 
of management. At one end is the 
authoritarian didactic style and at the other 
a laissez faire teaderless group approach. 

It is possible to instruct subordinate staff 
to use a new computer system and then 
obtain very detailed information from the 
machine about the number of keystrokes in 
each hour made by a data-preparation 
operator, or the rate at which a typist using a 
word processor generates standard letters. 
The performance of a middle-grade sales 
executive, for example, can be monitored in 
far greater detail than before by the 
automatic calculation of indices based on 
his or her sales figures. 

After acomputer was installed atthe head 
office of one chain store local managers 
came to dread Monday morning because the 
machine was programmed to deliver reports 
of each store’s performance to a senior 
manager before they arrived on the store 
manager’s desk. Arbitrary and punitive 
systems are all too easily established, and the 
damage they can cause to a company’s 
operations is out of all proportion to any 
small support given to the position of ar 
insecure senior executive. 

Conversely, it is possible to introduce < 
computer or word processor as a tool thai 
may be.used by staff when they think they 
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have a job that can be done better on the 
machine than by a manual method. The 
choice of using the machine or not using the 
machine then rests with the individual, who 
will continue to report to his or her manager 
about progress towards various objectives, 
as they did before the computer arrived. 
Which route will you follow? Within 
limits, neither is necessarily better or worse 


than the other, and success will depend on | 


the style of management already in existence 
in your organisation. But the wrong 
approach can generate intense passive 
resistance or even active violence towards 
the computer: one man took a large-calibre 
revolver and shot an American computer to 
relieve his frustration and anger. 

Table | illustrates how common sense and 
courtesy can be combined to forge a 
successful management approach to 


information systems which directly affect | 


the staff of an organisation. A similar 


approach by anyone planning to introduce a | 


computer will lay a solid foundation for 
success. If you are involved in the intro- 
duction of a computer for work that does 
not involve keeping information about your 


able 1. Criteria for humanising management information systems 


Procedures for dealing with users There should be provisions for evaluating 


The language of a system should be easy 
to understand 

Transactions with a system‘should be 
courteous 

A system should be quick to react 

A system should respond quickly to users 
if it is unable to resolve its intended 
procedure 

A system should relieve users of 
unnecessary chores 

A system should provide for human 
information interface 

A system should include provisions for 
corrections 

Management should be held responsible 
for mismanagement 


Procedures for dealing with exceptions 
A system should recognise as much as 
possible that it deals with different. 

classes of individuals 

A system should recognise that special 
conditions might occur that could 
require special actions by it 

A system must allow for alternatives in 
input and processing 

A system should give individuals choices 
on how to deal with it 

A procedure must exist to override the: 
system 


Action of the system with respect-to 
information 

There should be provisions to permit 
individuals to inspect information 
about themselves 

There should be provisions to correct 
errors 
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employees on the machine you will still need | 
co-operation, enthusiasm and initiative 4 
the application is to be successful. 

The cardinal rule for bringing in a 
machine is to involve both the people who 
will use the machine and those who will be 
affected by it from the earliest possible 
Stage, and listen to what they have to say. 
Listen not only to the words but to how they 
are said. Bringing in acomputer is a crisis to 
many people, and you may hear arguments 
on one level accompanied by contradictory 
voice inflections or non-verbal signals. 

Reasons for wanting a computer in an 


office or refusing to consider the possi- | 


bility of a machine may be irrational, 
camouflaging personality clashes or 
collective discontent. Are there nuances that 
will reveal a latent discontent, leading in 


time to a pay claim for operating the | 


computer or disproportionate trouble over 
the noise made by a cooling fan or printer? 
Remember that participation in making 
decisions about the computer system will 
help to commit people to the success of the 
venture. You are unlikely to infect everyone 
with your own degree of enthusiasm, so aim 


information stored in the system 

There should be provisions for individuals 
to add information that they consider 
Important 

It should be made known in general what 
information is stored in systems and 
what use will be made of that 
information 


The problem of privacy 

In the design of a system all procedures 
should be evaluated with respect to 
both privacy and humanisation 
requirements 

The decision to merge information from 
different files and systems should 
never occur automatically. Whenever 
Information from one file is made 
available to another file it should be 
examined first for its implications for 
privacy and humanisation 


Guidelines for system design having.a: 
bearing on ethics 

A system should not trick or decieve 

A system should assist participants and 
users and not manipulate them 

A system should nct eliminate 
opportunities for employment without 
a careful examination of consequences 
to other available jobs 

System designers should not participate 
In the creation or maintenance of 
secret data banks 


From Computers and Management ina 
Changing Society by Donald Sanders 
and Stanley Birkin 


for satisfactory solutions to problems rather 
than total conversion. 

In practical terms, you will needa steering 
group to agree how the system is to be 
introduced: another committee in a world 
already sinking beneath the weight of 
discarded plastic coffee cups left over from 
diffuse, frustrating discussions that go 
nowhere and achieve less. Yet whether you 
havea formal committee or a gang of people 
who meet from time to time to overcome 
common problems, you must talk through 
the introduction of any effective computer 
system before it arrives and for some time 
afterwards. 

Time spent in the steering group is an 
investment that will pay you handsome 
dividends over and over again as your plans 
progress. The steering group will have to 
include both the people who will use the 
computer and those who will simply be 
affected by the machine. Nothing will lead 


Applications 


workers out? 


you more quickly towards an industrial- | 


relations disaster than spending time with 
the people who are playing with the new toy 
to the exclusion of staff doing a long- 
standing and valuable job for the company. 
An overall agenda for consideration by the 
steering group is set out in the panel on the 
next page. 

As well as working with the steering group 
you should talk individually to members of 
staff in your department. Each of them will 
have a personal perspective on the machine; 
some will feel threatened about losing their 
job, others may fear a loss of status or that 
their work will become merely a matter of 
Sitting in front of a terminal with a loss of 
social contact with other members of the 


| department. Before the first meeting of the 


steering group you should have talked 
individually to all the people who report to 
you and should have eliminated as far as 
possible hositle or aggressive attitudes. 
You cannot evade the question of job 
losses or job displacement. If you plan to 
reduce the number of staff as a consequence 
of introducing the computer system then 
you will do so most successfully by honestly 
declaring your intentions at an early stage. 
Staff should be given the opportunity to 
prepare alternative proposals, which will 
often have real benefit for the organisation. 
If you do hide the intention of making staff 
redundant then the remaining staff are 


unlikely to trust you in the future. 
There are differences between small | 


computers and large systems when you 


} come to press the switch that will start the 


machine for its first day of work. A small 
computer will often be employed for a 
number of tasks, and the order in which you 


start to put them on to the machine may be | 


far more flexible than on a_ larger 


(continued on next page) | 
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Steering groups 
“A steering: group:can: jurovide: ‘a@means of focusing’ 
discussion on to issues surrounding the Introduction of a 
computer. The group will’be useful after the machine has 
-arrived-as.well:as dufing the planning stages.: Dealing 
with thé choices and ‘problems. that surround.the 
introduction. ofa computer.can be.a rewarding part of 
working with other people; equally; bad management, 
-guspicion and:unresolved:hostility car) wreck a well: 
intended and useful plan: 

@ The,time-scale for implementation. Will the whole: 

‘system. start-work from day-1 or will parts-of the system 
be brought Into operation:at different times? Wiil-you 
-choose the.“big:bang” approach to entering data into the 
computer, aimirig to-transfer your records-within, the 
shortest: possible: time?:Or will you go the. “continuous 
evolution” route in which you put all your'new records and 
transactions an to the machine and-work backwards 
through-your old‘records at a-defined and agreed rate to 
add: them to more ‘recent.ones? 

@ Personnei: Do you plan to train a group of people to use 
the computer, excluding others from operating the 
machine; or-wilkall the. staffiln the. department be able to 
«do work:on the:machine? haye seen incipient problems 
in a GP. surgery. where the:computer termina! was placed 
in an.upstairs room and.a single person was responsible 
‘for developing the system to the: stage where.other 
“members of the staff. could use.the computer on a routine 
basis. The woman entering-the data began to feel isolated 
from, the.other members of the.staff, and discontent.about 
““that.computer upstairs” could. be felt among the clerks 
-working:on the. reception desk, At the same time there 
may'be sound reasons for making.one person responsible 
Jor “hoysekeeping” tasks around the computer. 

“@ Associated changes in the organisation. The Health 
and Safety at Work Act should concern you.at this-point. 
Some.af the wilder claims about:the dangers of VDUs 
nave, subsided. but there are occupational-health matters 
as well:as-the pragmatic details of office organisation. 


| 


-people: oho manage very well in normal circumstances. 
generate headaches and backache If the ergonomics of 


‘comfortable to use. 


-@ Plan for failure. Things. will go wrong at any. level, from 


‘office junior:or surgery receptionist. says “l’m.not going 


-Somebody disconsolately brings you a printout that looks 
-properly”? You will be lucky to avoid a trough in morale 


“that willbe a disaster. 


/ 
de wi i, 


Using-a VDU can precipitate a binocular instability in 


Conceittrating for long periods On-a‘screen at’a close 
distance and typing from unsupported documents.can 


the VOU and keyboard design are ‘inadequate: Just 
because the equipment looks smait it’s not- always 


Will you need to resite telephones or.desks.to allow the 
computer to function efficiently? Printers are noisy and 
‘distracting-pleces of equipment, and though acoustic 
hoods are avallable they. take up considerable areas of 
desk.space. How.wil!the. jnevitable wires. be routed to 
as risk of ‘somebody 4rlpping and breaking-their 
neck 

WIll'the lighting in.the-office have to be altered to avoid 
glare from the: VDU screén? What.changes in work flow. 
will there-be within your.department-and-between you and 
other parts of the, organisation? For example, a general 
practitioner willhave to print aut the notes:held.on his or 
her computer when a:patient moves and registers with 
another doctor. The task is routine but should be planned 
for a quiet part of the week. 


incorrectly installed keytops on the keyboard so that the: 
instruction manual does not match the terminal you are 
using, all the way up to the Joss of 10Mbyte of typing 
when someone erases a-hard disc with no:back-up copy. 
RS-232 serial terminals are standard only in that the same 
label is used for the interface. ; 

What will you do when-your keen, highly motivated 


back on-that bloody machine”? How will you:cope.when 


ilke a-hex dump of the machine’s.monitor:program and 
says “I can’t get'that letter on-the word processor to print 


some time-during the machine's: installation period. If you 
are-not prepared it can shake your-own confidence, ‘and 


ANG. i 


MUADP LR 


(continued from previous page) 
installation. In other words, your choice of 
the first job to go on to the computer may be 
made for reasons that have nothing to do 
with the mechanics of the system; it can be 
made for human reasons. 

Chodse an application that offers 
immediate results. There is nothing like a 
quick victory to hearten the troops and 
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consolidate your position as a leader. In 
small operations such as a general practice 
or hospital department, for example, word 
processing is an encapsulated use for the 
computer which you should be able to 
implement quickly without having to enter 
vast quantities of data. Users will be able to 
see results from a word-processing program 
in as littlhe as 20 minutes and it can 


productively be brought into the work of the 
surgery or the department in a few days. 

Resist the temptation to move on to the 
next application too quickly. Assess the 
attitudes of the users before your personal 
thirst for progress has you rushing ahead. 
As with all management you must aim to 
lead from the front, but without being so far 
in advance as to be out of touch. 
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When it's time tostop playing 
games and get downto business... 


Unfortunately, many of today’s 
desk top computers are designed with 
too much emphasis on home use. 

That’s fine, if you want to balance your 
checkbook, play ‘space war"’ or draw 
pictures. But when you have serious 
business requirements for a computer, 
you want one designed specifically for 
usiness. 

The RAIR Business Computer is 
just that. A computer designed 
specifically for business applications, 
incorporating a host of features— 
Optimised for the business environment. 
8- and 16-bit microprocessors allow 
users to run available 8-bit—plus newer 
16-bit—applications software simulta- 
neously. And an integral high-capacity 
Winchester disk drive—plus provision 
for additional hard disk support—provides 
sufficient on-line storage for virtually any, 
business application. 

Advanced communications software 
allows the RAIR Business Computer to 
connect to mainframe systems and net- 
works. And expanded RAM memory 
supports simultaneous access from up 
to four user workstations, each including 
an ergonomically designed, detached 
keyboard, high-resolution colour display, 
and optional workstation printer. 

So if you’re serious about a 
computer for business, call RAIR for 
details about our Business Computer. 
We're not playing games. 

RAIR Limited 

6-9 Upper St. Martins Lane 
London WC2H 9EQ 

Phone (01) 836 6921, Telex 2984452 


® Circle No. 181 


SYSTEM SPECIFICATION 

Microprocessors: Concurrent 16-bit 8088 plus 8-bit 8085 
RAM Memory: 256 kbytes expandable to 1024 kbytes 
Integral Disk Storage: 19-Mbyte Winchester drive plus 
1-Mbyte floppy drive 

Storage Options: Up to 4 add-on Winohesterdglves plu® 
streaming tape backup 7 
Communications: 4 workstation ports (RS-422-compatibis}, 
plus 2 synchronous/asynchrorious programmable RS-232 
ports 


WORKSTATIONS (up to 4) 

Keyboard: Ergonomic, low-profile, 83 keys, 10 program- 
Mabie function keys, 10-key numeric keypad (with cursor/ 
editing functions) 

Color Display: High-resolution, 80 characters x 25 jines. 
upper and lower case, 8 programmable toreground/ 
background colors 


Printer: Bidirectional, 80 characters-pér-second, friction and 
tractor feed 


SOFTWARE ' 
Operating System: User-friendly, multi-taskinggCP/M: 
MP/M,PC-DOS compatibig 

Languages: BASIC, COBOL, Pascal 

Applications: Spreadsheet, Database, Text Processing 
Communications 


CP/M end MP/6 ere trademarks of Digital Research. 
PE-DOS Is'9 trademark O11 oh 


the RAIR 


Business Computer. 


ONE WIDELY USED method of forecasting is 
to devise a model which accurately reflects 
the past behaviour of a system and then uses 
itto predict the future behaviour. The mode! 
is usually a mathematical one: in general, the 
more complex the model the more accurate 
the results, and it is common to use extensive 
sophisticated numerical methods in good 
models. 


The KSIM forecasting method uses very 
simple mathematics. There is one equation 
to use, and the most complex function used | 


real-life systems. 


is exponentiation, but though the maths is 
fairly simple the results can be useful. 

The method was devised by Julius Kane 
and is now one of the standard methods used 
in systems dynamics, a discipline concerned 
with the way in which a system’s parts 
interact to influence its overall behaviour. 
KSIM is specifically concerned with finding 
the particular variables relevant to the 
behaviour of the system and evaluating the 
way in which pairs of variables affect each 
other. 


Looking ahead 
on a micro 


Adrian Hill describes how to forecast the effect of altering one variable in complex 


For example, if you wish to examine the 
behaviour of a simple local transport system 
you might decide to consider: 


@ use of private cars 

@ use of buses 

@ use of tube 

@ price of petrol 

®@ price of diesel 

@ price of electricity 

These variables are not the only ones which 
could be considered; they are simply 
possible candidates. 


} ———$—$_<_$<_—_—_——— $$ —_———“—_——_ 0 O80 0% ns — — — — —_—O0V7—_eee rr. _ 


rem *** print into. message to screen foils 
rem 
| ren for z2 = 1 to § 
Pee eee Creer ee eee er print chr$(12) 
raz for 217. = 1 to 250 : next 
rec SIM sisvlation prograc print : print 
rem written for SASIS-£ compiler print" fe ee EF ES Oe Pie Pee 
rea running under CF/S. print" AU 
rem print” x K Steet SIMULATION pat 
| Fem TORT Rete rane cae e eam enc eens eens es eseereeasesees print” a aacecee Be pean ertateeeee on 
rez print” e wy 
Pam Meer eecccercocacascvccccreesssccescoseesacessos print” ° ou 
ren. print” s adapted by A P Hill, Jan ‘82 °" 
ren variables etc: weccd’ in this program print” from a method by Julius Kane. ~ 
ren print” a wt 
ren cin(x,y) - cross impact matrix print" ° Ne oa SR SS Se OOO Oe Bsn 
reo vnaned?(x) ~- variable nare for z1 = 4 to 750 : next 
ren vval(x) - current variable magnitude next z2 
ren nval(x) ~ next variable magnitude ren 
ren zi... 217 - counters rem °** check if data is on disk, or to be Le! 
ror an$ - users response ren *** input manually from the console. the 
ren var - number of variables ren 
rem inerr$ - input error flag print chr$(12) 
| rem temp - processed user response input” is your data already on disk (y/n)";an$ 
res ins - no. of steps in time period if (and = "Y'') or (an$ = “y") then 20 else 30 
| rem per - Lise period ren 
| ren numel{ - file nure ren °"* load data from disk file in-next section bag 
rem Lempu ) ren 
| ret temps parts of the main 20 input” enter the nate of the data file"; nanef$ 
rec tempy equation. file namef$ 
ren teaps } print” reading data...." 
ren xpou read <1; var 
] rem xpol parts of exponent for z3 = 1 to var 
rem SxXpo read £1; vnases(z3) 
ron zaZ - unused user response next 23 
rep ere eee ee ee eee ee ee ee eee ee ee ee ee ed for z9 = 1 to var 
ren for 28 = 1 to var +1 
rem cet up arrafs with maxs no. of elements read 21; cin(z9,28) 
re: next z8 
diz ciml(2l,20}, vname$(20), veal(2vU), nval(20) next 29 
ren for z7 = 1 to var 
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The impact is that of the variable along the 


Any number of variables could be chosen: 
with six variables there are 36 interactions, 
or cross-impacts, between pairs. An extra 
variable must be added to represent the 
impact of all other sources on each of your 
six variables. There is no need to consider 
the impact of your variables on this external 
variable as it is assumed that they have no 
significant effect. 

Anumerical notation is used to denote the 
effect of the cross-impacts. In this | 
implementation the values are limited to the 
range 0 to 3, though in other programs the 
range may easily be changed. The number 
indicates the magnitude of the impact: a 
cross-impact value of zero indicates that the | 
variables have no effect on each other; a | 


read 214; wval(z7) 


for z11 = 

next 27 420 

read £1; pery ing input teap 
close 1 

print" all. data ‘loaded: 430 

goto 780 440 vval(z11) = t 
rem pext z11 
rem -"'% loadidata ‘from censole in ext. Section, vee print chr3(i2) 
ren print : print : 

50 print ; print input" state 

input” show pany variables"; var: print ; ‘priat 
print" -now enter a name for each variable” input™ estate 

for z10 = 1 to 500 : next rea 

print chr$(12) ren 4° «check 
for 26 = 1 to var reo 

print” no."; 26 ;" vaniablé name"; res 

input vname$(26) 480 print chr$(12) 
next 26 print : priot 
print chr3(12) input" write 
print : print if ( anggp"y"). 
print. now gnter the cross impact valuea<) rea 

print" use values between O and 3." ren ¢** write 
print oither ve or. -ve..!’ rem 7 
print ; print 


for 25 © 1 to var 


for 74 = 1 to var 


160] Fint™ frpact of "ly vanadlegich WY on 9; waamediz5 5. for 212 = 1 to var 
eusub 10u0 print £1; vname$(z12) 
if \anerrgZ = "Yeo%) then -print/'** invalid entry **!>.goto 400 next 212 
c1m(25,24) = temp for 213 = 1 td var 
next 24 for 214 = 1 to var + 1 
44000 print" impdct\ of EXTERNAL on i; vname$( 25m print £1; cio(z13,214), 
gosub 1000 mext 214 
iffinerr$ = Syee") thea pridt's* aavaldd entry *g%s. goto 146 next 213 
eim(z5,var --1) = tenp for 215 = 1 to var 
next 25 print £1; veal(z15) 
pFine chré(t2, next 215 
print : print print £1; per, ans 
print® now aliocate Starting, value ‘clese 13 
print" for each variable." print : any 


een’ ¢ peeat* 
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Petrol 


use use use price price price sources value 
Car use -1 0 +1 -2 +2 +4 +1 0.7 
Bus use -1 +1 =1 +1 -1 +1 = 0.3 
Tube use +1, -1 =) ap 1 +2 = 0 0.5 
Petrol price a4 +1 0 =al spy sy +1 0.6 
Diesel price +4] 0 — +2 0 +1 +1 0.6 
Electricity price 0 6, Q +1 £ 0 +4 0:6. 


Table 1. Cross-impact table for local transport example. 


Diesel Elec. Ext. Starting 


top, on the vafiable down the side: 


value of 3 indicates a very large effect. The 
cross-impacts may be either positive or 
negative. A positive impact indicates that 
the effect is in the same direction, and a 
negative impact indicates that the el'fect is in 
the opposite direction to the cause. 

Once you have decided the values of the 
cross-impact variables they can be tabulated 
as shown intable !. Three of the values were 
arrived at as follows: 


Impact of petrol price on car use: if petrol 
costs rise, people are more reluctant to 
use their cars; impact is — 2. 

Impact of petrol price on tube use: if people | 
use Cars less as petrol price increases, 
some of them will use tube; impact is + 1. 

Impact of diesel price on petrol price: when 


if ( temp>1.00) or ( temp<0) then 130 elee i148 
print'** invalid entry °*" : goto 120 


namef$Z s "KSIMDAFA" 


file namef$ 
print £1; var 


use values between 0:00 and 1.00? 


4 to var 
print" enter value for j vnameg(zi1)s 


eee the data file for future use. 


diesel price rises, all other oil products 

would probably increase in price; petrol is 

transported in trucks; impactis + 2. 

In the cross-impact table the most 
important column is the one marked 
External. Init you can change the number to 
represent the effect of any extra conditions 
you may wish to impose on the system. This 
can be useful for evaluating the effect of 
proposed new legislation: for example, if 
you wish to see what the effect would be of 
prohibiting the use of private cars use the 
value —3 for the impact of External upon 
car use. 

After testing the other values in the cross- 
impact table with a few trial runs you adjust 
them to give a fairly good representation of 
the past behaviour of the system. The mode} 
is then ready to predict future behaviour, 
and you can alter the External effects to test 
particular options open to the system. _ 

Having set up the cross-impacts it is 
necessary to represent the actual magnitude 
of the variables. The KSIM method requires 
that the values representing the magnitude 
of the variable must lie in the range Oto I. If 
you consider that car use is now as high as it 
could be, allocate the value |; if youconsider 
tube use is very low, use the value 0.1. The 

: fcontinued on next page} 


emp, 
priat 
time period in yeare", per” 
‘number *of! stepA Within, {hie period! ins 


if data is to be written to 


: print 
data to 'KSIMDATA' (y/n)"; ang 
and ( an$éy>"y") then 190 


daey to disk’ file inynéxt section. 


(listing continued on uext page) 


4A7 


Looking 
ahead 
ona 


micro 


fcontinued from previous page} 

allocated values should reflect the mag- 
nitude of the variable at the start of the 
simulation. 

If you want the model to reflect the past 
behaviour of the system, allocate values that 
reflect the state of each variable at that time 
in the past from where your run is to start. 
The values are only set at the start of the 
simulation; the program itself will change 
them as the simulation proceeds so that they 
always represent the current value of each 
variable. With the variables identified, set 
up and evaluated, you now have to specify 
the period for which you wish the simulation 
| to run and the length of the time intervals 
within that period. 


The KSIM method calculates the new 
value for the magnitude of each variable 
once during each time interval according to 
the following rules: 

A variable will increase or decrease in 
magnitude according to whether the net 
impact upon it from the other variables is 
positive or negative. 

A variable is tess susceptible to the impact 
of other variables as it approaches its own 
upper and lower limits. 

A variable produces a larger impact on the 
whole system as its magnitude increases. 

The new value for the magnitude of a 

variable at the new lime (t + At) is related 

to the old value at time t by the following 
transformation: 


[x(t +.at) — x(t)! 


where the-exponent P, is given by: 


At . 
“oe x {lexi — ij); 
j= 
5 —— oS 
N 5 
T+ > YL (eyldeo) x 


J=1 


_ than mathematical notation it becomes? 


(1 + ((¢ of time interval) x (sum of —ve 
impacts))} + (1 + (G of time interval) x (sum of 
+veimpacts}) — 

The value of P, varies for each of the 
variables according to the value of the cross- 
impacts upon it and the magnitude of the 
variable acting on it. It must be calculated 
explicitly each time it is required. 

The program is written for the Basic-E 
compiler running under CP/M. Non- 
CP/M users may be unfamiliar with the fact 
that line numbers are optional on statements 
other than those to which conirol is passed 
directly. Figure 1 shows the algorithm on 
which it is based. The main part consists of 
three nested For-Next loops. The inner loop 
evaluates the sum of the cross-impacts from 
each variable to give the exponent required 
by the middle loop, which recalculates the 
magnitude of each variable. Each cal- 
culation is done once during each loop of the 
outer loop, which represents the time 
period. 

The program is sélf explanatory when 
Tunning, but you should note down the 
cross-impact table and starting values 


where: At is the time interval and a, is the | before starting as it is easy to become 


cross-impact of variable X; on variable x,. 


Although the equation looks involved, 
when expressed in ordinary English rather 


} confused when entering lots of numerical 


data. The first input required is to state 
whether you will enter data manually from 


(iSting eontinued from previous sage) nval(z135 PE! ev nii(219)t expe 
next 213 
print’ writtemrdata ‘to; KSTMDATA “ay! ‘for 217 = 1 to-var 
rem v¥al(z17) = nval(z17) 
mem *** next saction 16 the part: including ek print £1; -nval(z17) 
rem ‘*@* ai) of the calculations. — ext 217 
‘rem print” complétdéd, time pericd now, time 
490 print chré( 12) print °: prot 
print : print next time 
print" Ready to proceed. sn." stem 
print : print erem “** this‘is the end of the main section 
input’ enter any key to Start.") zap rem *** now print final value of each variable 
print chrs(12) rem **" to the screen. 
namef$ = "KSIMRSLT" rem 
file namefd print chré(12) 
pbi = per / ins print : print 
print £; var print't Final Valves' are:" 
ren priat 
for timé, = 1 to per step pbi for zz = 1 to var 
ren ‘** Add plotting routine ‘here. bag print” “;vfame$(2z)3” ~ > int100raval(zz}9/100 
poe z wit next 22 
rem - to plot aval(1} 2... nval(var) dh 0 
reo *** if graphice are available ih your sybtea! a rea 
for 213 = 1 to var mem. “** next section'is the “aubroutine to teat: rs 
‘tempu =,Q 1: templ = Fem ** that the croas-iopact values Lie in th? 
ren rem ‘** range 0 to 3% us 
| ren ren 
Yor 244-97 to var + 1 4000 input téup 
teapy. = c1m(z13,214) if ( abs(temp)}3) tiem “ou 
temps = (vval(z13))*tempu inerrg = "no! 
if ( tempv<O } then 300 return 
templ = templ + témps 1100 temp = © 
goto 400 inerr$ = "yea! 
300. teapu = tempu » abs(tenmps}- return 
400 next 214 rem 
xpou = 1+ (pbi * tempu rem, “1%! end of this program “ee 
xpol = 14 ( poi * temp] -} ; rem 
sxpo = xpou / xpol fend 
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the keyboard or load it from a disc file. If | 
manual entry is selected, the inputs required 
are: 
@ The names to be used ior each variable. 
@ The cross-impact table, one element at a 
time, entered by name as prompted by. 
the program. 
@ Starting magnitudes for each variable. 
e The time period to be used for the run. 
| 
! 


START 


Print introduction message: 


Data 
is in dise file 


False 


True 


Read data from disc file 


Figure-1, 


1 


Increase time counter 


Print new values 
to disc file 
KSIMRSLT 


‘sequential file and will write in the results as 


The results output to the results file are 
intended for plotting in graphical form and 
are not labelled in any way. The plotting 
should ideally take place during the simu- 
lation run, in which case numerical output 
to the results file would not be required. 

No graph-plotting routine is included in 
the program, as graphics capabilities vary 
too widely from machine to machine for 
such an example routine to be of any use; 
individual users should add such routines as 
their machines will allow where indicated in 
the program. If this is nor possible, then 
either the results should be plotted by a 
separate program or drawn by hand. 

The program opens the results file as a 


Input: No. of variables 
Names 
Cross-impacts 
Magnitudes 
Time interval 

No. of intervals 


Write this data to disc file 
___KSIMDATA 


Initialise all loops Time = @ 


End of time 
period 


False 
Set variable pointer | 
to first variable 


Set impact pointer 
to first impact variable 


Last 


. : True 
impact variable 
False 
Evaluate 
Temp = Impact x 
variable magnitude 
False Negative True 


lesa 


Add Temp to Lower 


> _____ 


cross-impact 


assimple list of numbers. The first number is. 
not actually part of the results but simply 
states the number of variables used in the 
simulation. The results themselves follow, 
and are the successive magnitudes for each 
variable. 

For each time interval there will be one 
new value for each of the variables. You 
must skip several results each time. For 
example, if there were five variables in the 


Simulation 


simulation then reading every fifth number | 


in the results file would give the successive 
magnitudes of one of the variables. 

The program creates an additional output 
file containing the cross-impact and initial 
magnitude data, together with the time 
period and number of intervals in a form 
suitable for direct reading by the program as 
input data at any subsequent run. This file is 
named KSIMData, the results file being 
KSIMRslt. 

The KSIM method ‘is capable of 
producing very realistic results but, as 


always, poor data gives poor results. To | 


generate an accurate simulation of a real 


system you must be quite sure you have | 


included all relevant variables and used 
suitable values for the cross-impacts and 


| original magnitudes. The choice of which 


variables to include in the system, their 


original magnitudes and the cross-impacts | 


are all subjective decisions. Real systems 
may be influenced by many more sources 
than are apparent, and if any of these 
sources are omitted from a simulation the 
results will be invalid. 


New magnitude = 
Old magnitude 4 XPO 


Evaluate XPO = 
1+ % x Upper interval 
1+ % x Lower interval 


Add Temp to Upper | 


oa 
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Starting with a,simple sorting procedure, Andrew Featherstone explains how it can be 
refined to run more quickly and efficiently. 


TWO KINDS OF ‘SORTING METHOD are 
available: if all the records can be fitted into 
main store an internal method can be 
chosen, otherwise one of the external 
methods must be applied. Sorting a list or 
array involves the use of an internal sort. 

Internal sorting methods are categorised 
according to their efficiency, which is 
measured by the number of comparisons 
and the number of exchanges made by the 
method. A linear method makes a number 
of comparisons of the order of N* and a 
quadratic sorting method makes a number 
the order of Nlog_N, where N is the number 
of items to be sorted. 

In any sort, each record is taken in two 
parts — the key and the data, the key being 
the field which identifies a record. Sorting 
consists of arranging the records into order 
by key, that with the greatest value usually 
being referred to as the heaviest key. In the 
description of sorts, reference to data fields 


is usually omitted for the sake of simplicity. | 


Suppose you have a one-dimensional 
array whose elements you wish to arrange in 
ascending order so that the first element is 
that with the smallest value and so on. The 
obvious method is to start with the second 
element and run through the array to the 
last element, comparing each one with its 
predecessor, swapping the two round if the 
predecessor is the greater of the two. By the 
end the heaviest key — that with the greatest 
value — will have migrated .to, the last 
element of the array. 

Passing through the array again from the 
‘second element to the last but one results in 
the next heaviest key sinking to the element 
above the last. The process is repeated, the 
length of the pass decreasing by one element 
each time until no more passes can be made. 
The keys will then be in order. An 


_ alternative version of this process works in 


tthe other direction so that each pass causes 
the lightest key to ‘‘bubble’’ up to the top; 
inevitably, this version is widely known as 
the bubble sort. 

The version described here, in which each 
pass can be viewed as a ripple on the crest of 
which the heaviest element rides, is known 
as the ripple sort. The algorithm — see 


figure 1 — describes the process somewhat | 
| more succinctly. Basic-style names have | 


been used for the variables. which are; 

NK — number of keys 

KS(NK) — list of keys : 

PB — pass bottom, indicating the element 
at which the current pass is to stop 

PP — pass pointer, indicating the element 
currently being examined 

T$ — temporary location for the key being 
exchanged. “ 
A simple example illustrates theavorking 
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of the algorithm. Suppose you wish to sort a 
list consisting of the nine letters 
1,8,0,R,T,K,E,Y and S, and to count the 
number of comparisons and exchanges 
involved. Using ~* to 
comparison and wy an exchange, the 
first pass through steps 3 to 10 may be 
shown as follows: 


See eee ee eee eet ee eee ae 
ts Q Ke Mi Ss 
Vy 4 Vy 7 ey 


As the focus of attention moves from left to 
right through the list the first letter S sinks 
from the second through the third to the 


fourth position, the letter T sinks from the | 


fifth through the sixth to the seventh 
position, and the letter Y sinks from the 
eighth to the ninth position. The first pass is 
then complete. The heaviest key will have 
sunk to the bottom of the list, so the bottom 
position can be disregarded. 


represent a | 


The second. pass then takes :place as | 


follows: 


ee OR Re Oe 
I Gr Lr Ss K T 
— J _ 


i) Y 


It causes ‘ihe first letter S to sink from the 
fourth through the fifth to the sixth position 
and the letter T to sink from the seventh to 
the eighth position. 

Having completed the secorid pass you 
can disregard the bottom two positions, and 
so the third pass may be shown thus: 
kek eR ee 
© K E Ss 

wt 
Here, the letter R sinks from the third 
through the fourth to the fifth position. The 
bottom three positions may now be 
disregarded. 

You can see thal a sorted sequence is 
being built up from the bottom position 
upwards, each pass adding one position to 
the sorted sequence. Further passes take 
place as follows: 
the fourth 


a oad Rebel eS 33 
ww 


x) y. 


the fifth 
me ee 


l K le 78) 
ad 


thé sixth: 


es eh ee 2 
| & K Oh 
~~. 


the seventh:, 


-_ => 


Ea IC 


the eighth: 


K O R § § Y 


Wy 
After the eighth pass no passes can be 
made; in terms of the algorithm PB = 1. The 
list must now be in order. The total number, 
of comparisons is 
8+7+64+5+44+34+2+1=36 
and the total number of exchanges is 
§+3+2+241+1+0+0=14 
The list has, in fact been in order since the 
end of the sixth pass, so the method is not a 
very efficient one. 

In order to assess the efficiency of this 
method it is necessary to work out the 
minimum and maximum numbers of 
comparisons and exchanges which could 
occur. In the case of comparisons, the same 
number will be made in_all situations. For N 
keys, there will be N — 1 comparisons in the 
first pass, N—2 in the second, and so on 
down to | in the last. The total number of 


| comparisons is then N*(N—1)/2. 


The minimum number of exchanges 
occurs when the list is already in order, and 
is 0. The maximum number occurs when the 
list is in reverse order in which case every 
comparison will result in an exchange, 
giving rise to N *(N—1)/2 exchanges. 

It is immediately clear that even if the list 
is already in order, the method still makes as 
many comparisons as it would if the list 
were in reverse order. Furthermore, in all 
cases except that of a completely reversed 
list, the keys will become ordered before all 
the passes have been completed. 

A sorted list can be recognised by the fact 
that on passing through it no exchanges 
need to be made. So you can use a logical 
flag to record whether or not any exchanges 
took place on the previous pass to decide 
whether to embark on another pass or to 
stop. 

The algorithm in figure 2 reflects the 
change. It includes an additional variable: 
PF — pass flag, which records whether or 

not an exchange has occurred 
Because of the way the flag is used in stép 12 
it will have to be declared as being of integer 
type rather than of logical or Boolean type, 
even though it takes only two values 0 and 
1. If PF=1 then the effect of step 12 is, asin 
the original algorithm, PB:=PB—1. If 


(continued on page 122) 
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Figure 1 
(4) PB: = NK 
@ repeat 


until PB <2 


PB: = 
repeat 


until PB < 2 


(d) PB: = NK 
(4) repeat (3) 
fat (4) 
. (5) 
| 
(12) 
| until PB < 2 
(3) PF: = 0 
(4) repeat (5) 
(6) 
(13) 
| (14) 
t 
| 
| 
| until PB < PT 


PP; = 2 
repeat - (5) if K$(PP-1) > KS$(PP) 
then (6) T$: = K$(PP) 
_ (7) K$(PP): = K$(PP — 1) 
(8) KS(PP- 1): = 
(9) PP: = PP+1 

until PP > PB 
PB: = PB-1 


(6) if K$(PP- 1) > K$(PP) 
then (7) T$: = K$(PP) 
(8) K$(PP): = K§$(PP — 1) 
(9) KS(PP - 1): = 
(10)PF: = 
(11) PP: = PP+1 
until PP > PB 
PB: = PB *PF—1 


PF: = 0 
PP: = 2 
repeat (6) if K$(PP— 1) > K$(PP) 
then (7) T$: = K$(PP) 
(8) K$(PP): = K$(PP — 1) 
(9) KS(PP— 1): = T$ 
(10)PF: = 
(11) PP: = PP+1 
unti! PP > PB : 
PB: = PF-1 
= PT : 
"repeat (7) if KS(PP-1) > KS(PP) 
then (8) T$: = K$(PP) 
(9) K$(PP): = K$(PP - 1) 
(10) K$(PP — 1): = 
(11) PF: = PP 
(12) PP: = PP+1 
until PP > PB 
PB: = PF-1 
if PB = PT 
then (15) PP: = PB 


(16) repeat (17). 


until 
(23) PT: = PF+1 


PP < PT 
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if K$ (PP—1) >|ks(PP) 
then © (18) 
(19) 
(20) 
(21) 
(22) PP: = PP-1 


Exchange sort. 


@ REM STRAIGHT EXCHANGE SORT 
383° Er LET oe on NK 


2Z29 ra KetEP- -2) <=oK¢rTPP) THEN GO 


LEY T$=eK$ (PP 

LET Ke bE) HRS (RP -1) 

LET K&S (PP-2) =T$ 

LET PP=PP+ 2? 

IF_PP<=PB THEN GOTO 11@3 
9 LET PB=P 


IF _ PS>=2 THEN GOTO 1102 
RETURN 


Eerebraedeeee 


Logical ripple sort. 


1200 REM roarcet RIPPLE SORT 
1201 LET PS=! 

1ee2 LET proo. 

1203 LET PPs2 

12064 ag Ke (PB- 23 ¢<=KS(PP} THEN GQ 


To i2 

1205 LET T$2ks 
ter Ke (PE) eK $ (PR - -1) 
LET K$ (PP - 1) =Ts 


=P 
=<PS *tuen GOTO 1204 


#PF~-1 
iF tel? THEN GOTC 12@2 
RETU! 


Integer ripple sort. 


INTEGER RIPPLE SORT 
PBeNK 
PF=@ 


383 LET PPs2 

13@¢ IF KS (PP-3) ¢zKSIPP} THEN GO 
ro isas 
13es 


i BC 
KSipeD Race =.) 
K$(PP-13 =T$ 
fF =PP 


LET PP=PP+1 
If PP<=PB THEN GOTO 1306 
ET PB=P 


IF Feo se THEN GOTO 1302 
RETUR 


Shaker sort. 


1400 REM SHAKER SORT 
1401 LET PT <2 
1402 Cer PB=NK 
2483 LET PF=O 


@4 LET PP=PT 
2140S IF KS (PP— 72) ¢akS (PP3 THEN GO 
TO 2419 


+21 
Pi t =PB "Puen GOTO 1:85 
ET P@<PF-1 
IF PB<PT THEN GOTO 1423 
LET PP=PR 
ae KS (PP-1) ¢<=K$ (PP) THEN GO 


6 LET T$2K$ (PP 
LET Kg (PP) eK (PP- a) 
LET K$(PP-1) =T$§ 
LET PF=PP 
LET _PpPp=PP 
IF PP>=PT THEN GOTO 1415 
ET pT oPF 


> 
IF Genooe THEN GOTO 14 
RETUR copies 


= K$(PP) 
K§(PP): = K$(PP — 1) 
K&(PP—1): = T$ 
PF: = PP 
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(continued from page 120) 

PF=0 then its effect is PB:-—1. PB 

becomes less than 2, so the condition PB < 

2 holds and another pass is not started. 
The same simple example as before will 

illustrate the difference in the working of 

the changed algorithm. Each pass takes 

place as follows: 

First pass 


Seventh pass 


-_ o> 
EC 4 K O R Ss Ss T Y 


No exchanges were made in the seventh 
pass and so the list must now be in order; in 
terms of the algorithm PB= — 1. The total 
number of comparisons is 35 and the total 
number of exchanges is 14. 

In this example the revised algorithm has 
detected that an eighth pass would be 
superfluous and so saved itself from 
making an unnecessary comparison. The 
change has therefore increased the 
efficiency of the method by reducing to the 
minimum the number of comparisons. If 
given an ordered list of keys, this method 
will run through them once and then stop, 
having made N-I comparisons. The 
maximum number of comparisons remains 
N*(N-1)/2. The minimum and maximum 
numbers of exchanges remain the same, 0 
and N *(N-1)/2 respectively. 

In the general case, rather than the best 
case of the ordered list or the worst case of 
the reversed list, some reduction in the 
number of comparisons almost always 
results. Yet the method is still not as ef- 
ficient as it could be. Suppose that 
somewhere in the middle of the process a 
pass has just been completed somewhere 
near-the bottom of the list during which the 
last exchange took place somewhere near 
the top of the list. An exchange having 
occurred, another pass commences to run 
from the top of the list down to the element 
which was the last but one in the previous 
pass. Since the last exchange occurred 
somewhere near the top of the list, all the 
elements from then on must have been in 
order, and the comparisons made by the 
new pass after the element at which the last 
exchange took place are unnecessary. 

By making the flag introduced in the last 
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method an integer variable rather than a 
logical one it can be used to record the 
position at which an exchange takes place. 
So at the end of a pass the flag will hold the 
position at which the last exchange 
occurred. The algorithm in figure 3 dem- 
onstrates this new use. The variables are as 
before except that PF now takes integer 
values other than 0 and I. 

Using the previous example, the working 
of the new algorithm can be illustrated as 
follows: 

First pass 
arr oememi er = = or 


iS O R T K CE Y Ss 
wy ey wy wy Vey 


Second pass 


Fifth pass 

—_ o> 

1 K E oO R Ss Ss T Y 
wy 


Sixth pass 


Il €£ K Oo R Ss Ss T Y 
wy 

In the sixth pass the last exchange was 
between positions two and one — in terms 
of the algorithm PB=1 — and so the list 
must now be in order. The total number of 
comparisons is 27 and the total number of 
exchanges is 14. The revised algorithm does 
not embark on an unnecessary seventh 
pass, and has thereby saved two 
comparisons. It also saves two unnecessary 
comparisons on each of the fourth, fifth 
and sixth passes. The efficiency of the 


method is therefore increased by the 


change. 

At first sight there appears to have been 
no improvement in efficiency: the 
minimum and maximum numbers of 
comparisons remain unchanged at N-1 
and N¥*(N-1)/2 respectively, and the 
same goes for the minimum and maxi- 
mum number of exchanges at 0 and 
N*(N-1)/2 respectively. In the general 
case, however, a good reduction in the 
number of comparisons does follow from 
the change. 

Yet there is still room for further 
improvement. Suppose you have a list of 
keys which are all in order except that the 
heaviest key is at the top end. The method 
will sort this list in one pass, during which 
the offending key will sink from the top to 
the bottom. So far, so good. 

Now suppose you have a list of keys 
which are all in order except that the lightest 
key is at the bottom end. After one pass the 
method will have moved the offending key 
up by one element, and so to move the key 
to the top requires almost as many passes as 
there are keys. If passes ran not from top to 
bottom but from bottom to top the first 


a Algorithms ——— 


case would need many passes and the 

second only one. Rather than scanning in 

one direction only each time, the direction 
of scan can be alternated so that each pass 
consists of a scan in one direction followed, 
if necessary, by a scan in the other. This 
method is known as the shaker sort. 

Figure 4 gives an algorithm for the shaker 
sort. There is one new variable: 

PT — pass top, indicating the element at 
which the current upward-running scan is 
to stop, complementary to PB 
Steps 5 to 13 are the old downward scan; 

steps 15 through 23 are the new upward 

scan. Step 14 prevents the upward scan 
taking place if the downward scan has 
found that the list has been sorted. The 
effect of the process is to cause sorted heavy 
keys to accumulate in the bottom end of the 
list and sorted light keys to accumulate in 
the top. The sort is complete when the sets 
of sorted keys in the ends meet in the middle 

— that is, when PB and PT have crossed. 
Using 4~ to represent comparisons in 

the upward scan the shaker sort acts on the 

previous example as follows: 


First pass 
“sr rr om er oem or = =r 
I ss O R T Ss 

wy ey wy wy ~y 
Second pass 
fn i hi 
1 oOo R Ss T Y 
Third pass 

-_ mr omaeom = or 
E | Oo R Ss T Y 

wy 

Fourth pass 

en fn im 
E I R K Ss Ss T Y; 
Fifth pass 

> 

E I K oO R Ss Ss if Y 


At the end of the fifth pass PB is less than 
PT, so the list is now in order. The total 
number of comparisons is 25 and the total 
number of exchanged is 14. In this instance 
the algorithm has reduced the number of 
comparisons by two. 

The minimum and maximum number 
of comparisons and exchanges are un- 
changed by the new method: N-1 and 
N*(N—-1)/2 for comparisons; 0 and 
N*(N-1)/2 for exchanges. In _ the 
general case an appreciable reduction in 
the number of comparisons is usually 
achieved, though a possibility of unneces- 
sary comparisons occurring still remains. 

Suppose that during an upward scan a 
light key is picked up, which comes to rest 
towards the top of the sorted sequence of 
keys which has grown at the top end of the 
list, so that there is a number of sorted keys 
below it. The next downward scan now 
starts from the element below the new 
arrival, running down through the sorted 
sequence below it and making comparisons 
which are unnecessary. A better place to 
start the downward scan would have been at 
the bottom of the sorted sequence, and the 
same applies to the complementary 
situation at the other end. 
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CANON MOD 6106 


40 TK SS 


DENSEI RD 5133 


13 MB STORAGE 


CANON MOD 5" SLIM FLOPPY DISC DRIVES STD. INTERFACE 


MODEL NAKED DRIVE SINGLE BOXED DUAL BOXED 
& PSU & PSU 
6106 (40 TK SS 250K) £139 £169 £329 
6108 (40 TK DS 500K} £169 rig £389 
*120 (80 TK SS 500K) £189 £219 £429 
*220 (80 TK DS 1000K) £229 £259 £509 


“HARDWARE/SOFTWARE SELECTABLE TO RUN IN 40 TK OR 80 TK MODE 
WITH LED MODE SELECT DISPLAY 


APPLE™ COMPATIBLE SLIM BOXED DRIVE 


MODEL SINGLE DRIVE DUAL DRIVE 
A6106 (40 TK SS 250K) £180 £360 
ALL CANON DRIVES CARRY A 12 MONTH WARRANTY! 

COC 5}" FLOPPY DISC DRIVES PRICES FROM: £119 
SHUGART SA800 (8” SS) FLOPPY DISC DRIVE £319 
SHUGART SA850 (8" DS) FLOPPY DISC DRIVE £429 
TANDON TM848-1 (8" SS SLIM) FLOPPY DISC DRIVE £349 
TANDON TM&48-2 (8” DS SLIM) FLOPPY DISC DRIVE £399 


CANON MDD 220 


IMB STORAGE 


THE AUTOWORD EXECUTIVE RANGE OF DUAL 53” and 8” BOXED 
DRIVES. TOP QUALITY UNITS. ALSO AVAILABLE WITH OWN LOGO 


AND COLOURS. PRICES FROM: £419 


HAVE YOUR FLOPPIES FLOPPED? AUTOWORD LEAD THE FIELD IN 
ACROSS THE RANGE DISC DRIVE REPAIR. COMPETITIVE PRICES ON 
APPLICATION. 


54” WINCHESTER HARD DISC UNITS. 
THE DENSEI HARD DISC (6.7M/13M) CONFIGURED TO RUN ON: 
*TRS 80ll™ *APPLEH™ *IBM P.c.™ 


MODEL PRICE TAS 80 IN/APPLEII IBM PC 

RD S067 (6.7M) £1195 With case, power To fit existing 
supply, host adaptor, system with host 

RD 5133 {13.3M) £1350. disk controller and adaptor and 
software patches software patches 


ALL PRICES ARE EXCLUSIVE OF VAT 


The | Auto TEVA] is spreading! 


AutoWord Services Ltd. 164 St. Pauls Avenue Slough Berks SL2 5ER Telephone: (0753) 78424/79599 
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MONKEYNUT 
MYSTERY 


by Peter van der Linden 


ns hat?’’ roared the irate voice 
at Mike Multics the operations 


manager, who was nervously shuffling his | 


feet. ‘‘Here I am negotiating bonus 
monkeynut sacks for my DP staff, and you 
come in whining about disc drives going 
down.” The office door, sprawlingly 
labelled T Watson, DP Manager, was 
quivering under the outburst almost in 
sympathy with the operations manager 
within. ‘“‘And stop shuffling your feet.” 

The little operations manager stilled his 
feet and tried again. ‘‘! wouldn’t normally 
bother you, Mr Watson. It’s just that 
George Fore, my night-shift operator, was 
underneath the disc drive when it went 
down. It fell on him. He’s been squashed 
as flat as day-old beer. He’s as dead as a 
dodo. Mind you, the drive looks OK — 
we’ll soon wipe the stickiness off it and 
have it back in service. Er, will that be 
all?’’ Multics finished hopefully. 


atson rolled his eyes in frus- 

tration. For the umpteenth time he 
wondered why he had ever accepted the 
job of DP manager with Mighty Marvin’s 
Marvellous Monkeynuts Ltd. After all, 
4M, as it was known in the trade, had quite 
areputation for employing, well, nutty DP 
staff. Watson inwardly wished he had 
followed his grandfather and father into 
the family business, selling Itty-Bitty 
Machines from a stall in the Saturday 
market. Outwardly, he stifled his im- 
mediate urge to fire the operations 
manager, and reached for the telephone 
instead. 


wo hours later the last worldly 
remains of George, the squashed 
operator, has been neatly scooped up and 
decanted into jam jars. Watson turned 
round to find a rotund individual with a 
tatty ginger beard surveying him coolly. 
‘‘My card,’’ said the stranger, presen- 
ting it with a grandiose flourish. ‘‘The 
agency sent me. I believe I may be of some 
assistance to you.”” 
Watson took the proffered item and ex- 
amined the finely engraved script. It read: 
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‘“A PL Byteswap, Computer Consultant. 
Bugs located.”’ Watson idly turned it over, 
and noticed that the reverse was also 
engraved: ‘‘A P L Byteswap, Private 
Detective. Locations bugged.”’ 

The DPM made a quick decision. 
“*Alright,’’ he said, ‘‘Find out what hap- 
pened, and I’ll pay agency rates plus two 
sacks of monkeynuts.” 

*‘Done”’ agreed Byteswap, who would 
have been willing to settle for the agency 
rate plus one sack. 


and pattern matcher, but Byteswap had 
elegantly bootstrapped it up. He had 
incorporated more and more features in 
each version, until it had evolved into a 
general-purpose problem solver. It used to 
spend a lot of time upgrading itself, until 
eventually it became bored. 

Nowadays its only fault seemed to be a 
distressing, atavistic tendency to lisp. If 
Pappy, as Byteswap lovingly referred to it, 
was disposed to talk to him, he would sure- 
ly soon have the answer to the mystery. 

‘‘Cherchez la femme,”’ lisped Pappy 
tendentiously. ‘‘Honi soit qui mal y 
pense,’’ and obstinately refused to discuss 
the matter further until Byteswap installed 
an extra megabyte of memory. Byteswap’s 
knowledge of foreign languages was small, 
but he followed his interpretation of 
Pappy’s advice and collected six slaps on 
the face, four telephone numbers and 
some interesting information. The last 
came from Miss Lovelace, a statuesque 
brunette who was the chief programmer at 
4M. 


“wit you want to examine the 

body?’’ enquired Watson, in- 
dicating a row of jam jars containing what 
appeared to be cranberry sauce. Byteswap 
declined with a fastidious grimace, but 
asked to interview the finder. Multics was 
escorted into the room between two burly 
data prep supervisors. 

‘*Did George Fore have any enemies?”’ 
queried Byteswap. 

Multics was plainly annoyed. ‘‘What 
does it matter if he did? He was found 
locked in the machine room, with the only 
key in the door on his side. We had to 
break the door down to get in before we 
even knew what all the noise was.” 

Byteswap frowned. It was going to be a 
long investigation, till teatime at least and 
perhaps the best part of tomorrow morn- 
ing as well. There was only one possible 
way of speeding up the inquiry and getting 
all those monkeynuts in time for the 
weekend: Byteswap would consult the Pre- 
antipenultimate One. 


ike Multics killed George,’’ Miss 
Lovelace confided in breathless 
tones. ‘‘George and Mike were rivals for 
my affections. I knew one of them would 
kill the other sooner or later. Men do that 
over me, you know. I suppose Mike will go 
to prison, and poor Goerge is no more. 
Who will look after me now?”’ 
Miss Lovelace poignantly 
leaned towards Byteswap, 
fluttering her soft 
eyelashes. Byteswap 


how PO wad oad artitically: Gale 


telligent program which could only be 
run from a smart Japanese terminal. The 
unusual name stemmed from the time it 
had proved Fermat’s fourth-to-last 
theorem. It was at least 57th generation 
by now, as Byteswap had been 
working on it haphazardly 
for several years. 
It had started life as 
a combined syntax 
editor 
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three shades of red, coughed: nervously and 
suddenly remembered an urgent appoint- 
ment elsewhere. Things were getting out of 
hand, he decided. 

Byteswap drove stfaight to the Watsons’ 
market stall. ‘‘Another insoluble case?’ 
old Mr Watson jeered, as they strapped the 
memory boards on to the back of 
Byteswap’s motorcycle. At home, 
Byteswap speedily installed the memory 
upgrade and powered up the system. 


pee camé straight to the 


point. ‘It’s quite thimple’’ the oracle | 


rumbled. ‘‘Miss Lovelace killed George 
Fore. She did it out of hatred of the 
operations. department, caused by too 
many late-night call outs.’’ 

Byteswap listened avidly as the machine 
thundered on. 

“The modus operandi was also thimple. 
Lovelace wrote a two-stage program, 1o 


drive the disc which crushed George. The | 


first stage merely set the disc-status light 
on and called for operator attention. 
When the luckless operator came over and 
pressed the reset button, it triggered the 
second part of her program. It repeatedly 
accessed the outer track of the highest disc 
at a furious pace. 


**Lovelace had previously loosened the 


disc fastenings, and after a second or two 
the tremendous pounding of the disc head 
destabilised the entire unit. It 
toppled forward and made 
cranberry sauce out of poor 
George Fore.”’ 
Incredulous, 
Byteswap inquired 
how Pappy had 
reached this 
solution. 


**Bah! Xyzzy! Thimple! | asked the 4M 
mainframe,’’ was the scornful reply. 
“And I’ve already shopped l.ovelace 
direct to the Police National Computer, 
Interpol, Fore Meade, and GCHQ 
Cheltenham. The criminal! That disc unit 
could have been permanently damaged.” 


Pappy’s role. ‘‘That distinction belongs to 
the events surrounding the tragic demise of 
old Professor ‘‘Pop’’ Stacks, who choked 
to death on a fission chip. Nobody knew the 
cause of death until I discovered that Stacks 
had been nibbling a 64K RAM chip.” 
**Great heavens!’’ exclaimed Watson. 
| ‘What a tragedy.’’ “‘I’ll say,’ agreed 
Byteswap. ‘‘64K RAM chips were scarcer 
than hen’s teeth at the time.”’ 

“But how did you ever establish the | 
cause of Stacks’ death?’’ persevered the | 
DPM. 

Byteswap siniled inscrutably. 
‘*Alimentary, my dear 
Watson,”’ he replied 
and popped another 
marvellous monkeynut.. 


eee roared back to 4M to 
claim his coveted monkeynuts. As he 
arrived Miss Lovelace was being ushered 
into a police van. She was fluttering her 
eyelashes at the sergeant, and Byteswap 
faintly overheard her plaintively asking 
him who would look after her now. 

Inside the 4M factory Watson welcomed 
Byteswap into his office, where the tubby 
detective outlined the whole incredible 
story. The grateful DPM immediately | into his 
tossed Byteswap the promised monkeynut | mouth. 
bags and promised to cancel night-shift | 
operations and programmer call outs 
immediately. 

“T imagine this must have been the 
trickiest case you’ve ever solved?” 
Watson suggested, 

Byteswap chuckled 
reprovingly, ‘*No, 
no,”’ he contradicted, 
mentally suppressing Ss 


oo 


in 
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BBC sounds 


THE BBC MICRO has an exceptionally 
powerful noise-generation facility. Three 
tone generators, a white-noise source and 
the Envelope command together make for a 


‘system that can do almost anything from 


providing laser zaps to playing Wagner asa 
three-part harmony. But to make even one 
channel produce a complex sound involves 
setting up no less than 18 parameters — 14 
for Envelope and four for the Sound — 
many of which interact in subtle ways. 
This program makes the sound 
commands easier to understand by allowing 
you to change one or more parameters and 


Envelo 


listen to its effect immediately, without | 


having to type in all the others at the same 
time. That in itself is useful, but the 
program makes life even easier by drawing 
the pitch and amplitude envelopes on the 
screen for you. You can change a 


| parameter, see immediately how it should 


alter the sound, adjust it if that is not 
correct and listen to the result wheneyer yu 


| like. 


The program splits the screen into two 
parts. The lower third shows the Envelope 
and Sound statements with all their 
parameters. The top of the screen is taken 
up by a graphics display of the pitch and 
amplitude envelopes generated by those 
statements. The graphs only show the first 
five seconds of any sound; for the program 
to fit into a 32K machine, no room is 


BBC sound demonstration program. 
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available to make it adjust the time scale 
automatically. In practice, five seconds is 
plenty long enough to see-and hear how.a 
sound behaves. 

The graphs are scaled vertically from 0 to 
255, and the two envelopes appear on the 
same axes; the BBC Micro defines 
frequencies as being from 0 to 255 and 
amplitudes from 0 to 126. To make it easy 
to tell the two graphs apart, the pitch 
envelope is drawn in red and that for the 
amplitude in yellow; against a cyan 
background colour both are perfectly clear 
in colour and in monochrome. 

The program cannot actually control all 
18 of the parameters in the Envelope and 
Sound statements. Since it automatically 
sets up Envelope | and uses Sound channel 
1 to make the noise, there is no point in 
altering these three parameters, which do 
not alter the sound anyway. Any of the 
remaining 15 may be altered independently 
of each other by using the Left and Right 
Arrow keys to position the cursor and 


David Peckett’s program 

makes learning to use the 

BBC Envelope and Sound | 
commands easier. 


Table 1. Main program areas. 


Lines 140-250 format the screen. 

Lines 260-370 define the system variabies. 

Lines 50-660 are the heart of program, 
selecting the next operation to be 
performed. 

Lines 700-790 perform cursor control 
Lines 1070-1420 scan the keyboard, read 
in a number, keeping it in the correct 
space, and check It for validity. If It is 

correct the sytem is updated, 
otherwise the old value is retained. 
Lines 1450-1480 make the noise. 
Lines 1640-2220 draw the amplitude 
envelope. 
Lines 1760-1870 draw the attack phase. 
Lines 1900-2000 draw the decay phase if 


needed. : he ie : 
Lines 2030-2110 draw the sustain phase, | | ‘yPing in the desired value. All the values 

if needed. é are checked and the program will prevent 
Lines 2140-2220 draw'the rélease phase, you setting any value out of range. 

if anything left. | The program can be instructed to update 
Lines 2250-2790 draw the pitch envelope. || ‘the graphs automatically every time you 


N 


Lines 2330-2370 handle pitch autorepeat. 
Lines 2600-2710 handle ihe case of the. 
pitch trying to go past 0 or 255 and 
wrap it round as necessary. 


| alter'a parameter or —- shades of VisiCalc 
’ pe only when you wish to. The mode 


| selected is displayed by a H for Hold, or I 
for Immediate in the top right of the 
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statements and is terminated by pressing the 
Return key. If anumber outside the possible 
range for that parameter is input, it is 
ignored and the original value is retained 
and redisplayed. 


graphics screen. The noise can be generated 
at any time by pressing the space bar. 

The program contains Rems to show its 
main features but since it is a tight fit in 32K 
some further notes are needed to elaborate 


Table 2. Main program variables. 


Pm(18) array holding the 
current value of each 
Envelope and Sound 


on its opeation. Table 2 shows the main XPm(18) Sh ae each Nearly half of the program is concerned 
variables in the program. In the program parameter In text with actually drawing the graphs, a 
itself global variables have names starting window procedure which starts simply with | 
with capital letters, while local variables | | ¥Pm(18) y-position of each ProcGraphs calling ProcErase to clear the 
start with lower case. The main areas of the parameter In text screen. ProcAmpl then draws the 
program are as shown in table 1, which window | amplitude envelope, at the same time 


PmSize(1,18) = maximum and minimum 

permitted vaiues of 
: each parameter 

Sequence-{19) array showing the order 
in which the cursor 
should address the 
displayed parameters 

AmpOK flag used to control the 
effects of unusual! 
amplitude-control 


appears opposite. 

At the start of the program ProclInuit sets 
up the screen to separate the graphics and 
text windows and fills the arrays which 
control the input and positioning of the 
parameters shown at the bottom of the 
screen. It also sets the Hold flag to show that 
the graphics area should only be updated at 
the operator’s request and not when each 


setting up the variables Xstep and Durn for 
later use when the frequency envelope is 
drawn. It is particularly important to 
calculate the sound’s duration before 
drawing the frequency envelope since the 
release phase of the sound will often extend 
the duration beyond that defined by the 
fourth parameter, D, of the Sound 
command. 


parameter is altered. es, parameters ; Each of the four phases of the amplitude 
ProcMain is the heart of the program, | |VUF™ pa ae “— envelope is drawn by its own procedure, 
reading the keyboard to see what to do next 5 ball is pointing - consisting mainly of complex If-Then-Else 
and selecting the appropriate function Durn the total duration of the statements. This construction is forced on 
procedures to do it. It offers the following i note, defined In screen the program by the many different 
basic choices: co-ordinates possibilities generated by the complex 
Position the cursor by way of the Left and Hold flag for graphics nature of the Envelope statement. For 
Right Arrow keys. updates instance, what if the sustain phase tries 
Set the selected parameter directly to zero, | |1% general-purpose counter) to take the amplitude below zero? | 
or enter any desired value into it. Key ASCII value of the last F 5 : 
Mubis che acting hevpréseed Alternatively, what if the change of 
Stop a sound which may be running on too | |N$ string representation of amplitude Se sg the decay phase, AD, 
long. an input number tries to take the amplitude in the opposite 
Set the Hold mode so that the graphs are PtchOK flag used to contro! direction to the desired target level, ALD? 
only updated when U is pressed — this effect of zero length The Users’ Guide does not explain at all 
is useful if you wish to alter several PN1-PN3 clearly what happens in some of these more 
parameters in one go. Xpix number of x-co-ordinate complex cases; the program is the end result 
Sette avers tite tite pe phanoe we an steps per Dl oa of a lot of trial and error as to what actually 
number of y-co-ordinate } i ; sary | 
altered. In this mode the U key does steps per y-axis unit ae or eee Gg AD ora ie 
: 4 Opposite direction to ALD, the sound’s 
nothing. Xstep number of x-co-ordinate tudes oh LD 
Finally, to exit the program press-Q for steps per time unit amplitude jumps straight to ALD and does 
Quit. : ; x4, Y1 last position of graphics | | "°ttamp to it. , 
Numbers are input via ProcNumber, cursor Once it has drawn the amplitude 
which only takes note of the numeric keys | |Xa, Ya graphics start position envelope, the program can go on to draw 


for each line when 

drawing pitch envelope 
relative graphics cursor 
movement 


the pitch envelope, since it now knows 
exactly how long the sound is to last. The 
core of this part of the program is at lines 


(continued on page 129) 


< and — if it is the first character. Itallowsa 
maximum of four characters to be entered, 
since this is the size of the parameter fields in 
the displayed Envelope and Sound | 


Xrel, Yrel: 
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6u0 LY Tén ay OF cnkeyfe"-" AMY Len=i> tdsHre 1426 ENUPROIL 
Gly REMet Update #Yao to HOLD rheyd? Lenelantir PRI) whes Fs tREMe® Valid: oR) 
820 DEF PROCHold heu” 7 14453 KEMO* Prabe could 
&$a PRUCSetFlas 115u Tb WSOCnlenb rete? hl hence ler 1490 DEF PRUCHC) ne 
B4u PRINT"H" lan-22eLEFTICUP. Vener FRU neva > REUt 1460 EMUELOFE tnt wt ve Mie ee Pe deb 
BS WOU * Delete? wh). Pet © ts Piag. te bt tare Pi be Pave | 
860 Hold=TRUE 1168 UNTIL ASOCAievr mL Ss REMeF OR Le ePat le. Pe t39. Pu ‘ 
870 ENDPROU LL7Q IF ONSe4E OR. NEY =9 Hae" Or RED Fey 2470 SOUND Pant $82 - Pr dt + Pipe £2 9!Pine 120 
Sou ece 2ere $430 ENDPROC 
890 REM Chasr the urdadteo Flas 1180 PROCNnUa! nickel 8 Ob t490 
1989 DEF PROCImmed 98 PROCUAduLE P "et * _ 
910 FROCSYtFlas 1208 ENDPROC iid Ler PRoccor a a 
926 PRINT" T™ \a1e 1528 PRULErare 
938 4S }R2te Ere Force a sem vil ue 1536 PRUE Dear | PROLDT surg ch 
940 Hold#=FALSE 1250 VEF PRU). Zer0 t&4@ ENDPROC . . 
95Q EHOPPOC $24u TF CurPee? THEN tinh" BESE fax tor. Lee 
960 . F 1290 PRULLUF Ee be pres “” Ces a@ hice 
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* 980 DEF PPOCSE LFA 12ua REHEY 1 Pe po 
CSetF lag 298 FEM See rt tw utile Fa ead tet go, rr a é if 
990 UU SI REMY¢ Join cureors 1290 EF PROLMunttid td ae ' ee te Holdonee 
feoe GOL 3.5 LO LUV AL cra ide dete tee WOU 4 
1O1G MOVE L132-7SOsREM+ Tor risht F310 ear B ed 1 + 1618 ENDPRO: 
1020 IF Hold THEN PRIMI “H" ELSE PRINT 1320 validenun Fusise: ita: Pug AME py te20 1 
"T*@SPEMO+ Clear whatever's there .*Povei2e' b-turPmoi kent? by tte? 3G ry i shires 
1030 NOWE 11327, 78U2REMN*® Rerat cursor TSSQ IF Met vadid Wlesth s+ Pasa Pez at UD iene oe etahuec. ae 
1848 ENDPROC U SERENA Pewe dita t wate get feSG GOL A.2 
fons! 116 ENDPRUC 1669 MOVE G9 
186, tt Read a retiher 1358 BTA Me ter 2cPn, 2d at =RE 
197@ DEF PROCNumbat 1do0 REMRA Update the ot tas fa io eae 4 20.MKse p SRENOY 
S080 LOCAL Jen. nkews 1376 DEF PRurue\d 12 1880 Dur pF RM: nv 1UGGuring 1874 Sek bcd: REM 
1049 NS=CHRS (Key) 1338 Fadl Pa HE a Ne et hee Meyer l ye ** Ddrataue 
1108 lent 139@ PRINT Hee Ped aden). 4'Pig Curtin Ll 169 PROCHLt) 
TLIG PRINT tees EFTS\NIG™ eps 178 1F omen! PROD» 
1120 FEPENT 1466 1F HUT Hold PROCGCIriatREIee Ufa 
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PRACTICAL COMPUTING March 1983 127 


1778 


1850 
186 


LOCAL aarala-at 


HLSE: Durn=@:RErt4+ False start 


PLUT teat, alarRENe* Di uw it 
AlsaliVisalatREnia Present osn 


BBC sounds 2003 IT ada YU ale obter ti Gar tal 


Cli at Prat fost 
Pa | 


2170 at-F iain 1GGO-H bel i: KEH++ Keon 


RCA) Craw the ea tch. soveligre 


DEF PROCD: aePitech 


IF WOT Phen | feats ich Haste 


craey ct Loaoltl 
ae : ’ be -O2 Darn KtEtaRsREMN + Reached fer Fesn - FUNG ae seed Gur foetd > SRE Ket 
(listing continued from previous page) we! we wh zereeh 
oS ; 4 490 TLOT Ut hes SP Fhe PLN Pdiay+ Peg 1t3> ELSE 
rare 1F RiP Ok PROCSus lL 2100 5) barec'i els TREN¢* Handle ger ter lenath 
1726 PROCK1s¢ 140 LUDEROL 2990 “rel=Piat 1%) (Pde rls 1.00, Comes Mret ak 
1730 ENOPROC 1g EM¥# Relative \" 
17468 ; S130 RENO Reseast phase 2500 fire), tewr 
1756 REtHe# attack phase Didu CEFR PROCK se S51G MaSkls Vas Vr: REMM Slant +o. 
1760 DEF PROCALtI SESW heme aerat 2520 REPEAT 


2330 ¥ lemea attire! 


tREN¢+ Ter aet Vv 


Wit (A SAS Miro IF ate THEN ot 1000-.01 ELSE Ae 2518) MITE (yteens THEN PROCPZivZ4 ovTR 
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2556 UNTIL ‘ 
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EET UR OS LSA Lak 2208 Dur tidurttalskEW* add webeaoe tem 2570 ENDPROC 
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SCREENMASTER 8O 


At long last! A truly sophisticated 80 column card is now available for your Apple 
computer. Digitek provides you with an outstanding word processing capability 
as well as graphics/text display applications. 

The truth ts, the Screenmaster 80 ts not just another 80 column card, 
its many built-in features convert your Apple into a truly versatile computer. 
Once installed there is no need for removal to operate the Apple normally, 
neither does 1t suffer from heat problems (common to many other column 

cards), as it functions with low power consumption, 
Other features include: Upper and lower case characters, natural type- 
writer-iike ‘shift’ and ‘shift-lock’, fast program editing, and & operating 
modes under keyboard control. It also supports Applesoft commands, 
Hi-Res and Lo-Res commands, has 3 scrolling speeds, split screen, 
and six cursor modes, to name buta few. 
itis alse compatible with all Apple languages and operates with 
software programs such as Applewriter Il and Visicalc. 
To really show off the Screenmaster 80 we provide you with 
a demonstration and utilities disk. 
a If you are really into Apples the Screenmaster 80, used in 
conjunction with Digitek’s Super Printmasier Ill and Ram- 
Master cards will provide you with the ultimate capability 
of printing, buffering, and memory management. 


Digitek (International) Limited, 37c¢ West Street, Horsham, West Sussex RH12 IPP, England. Tel: 0403 66550/66581 
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(continued from page 127) 

2330 to 2370, which cycle repeatedly 
through the three pitch segments allowed by 
the Envelope syntax. Normally a sound will 
autorepeat its pitch envelope until its time 
runs out, but the program also checks the 
setting of bit 7 of the T parameter, held in 
Pm(2). If it is set, it disables the autorepeat. 
The envelope then cycles just once and the 
note stays constant at the final value if 
reached. 

Autorepeating also ends if pitch 
durations PN1, PN2 or PN3 are zero. If so, 
the pitch of the generated noise simply 
advances by the value defined in the 
associated PIn at each time step. This is also 
not explained in the Users’ Guide, but it 
gives a way of generating a note which is 
continually cycling its pitch. The zero PNn 
also overrides any autorepeat selection 
defined by bit 7 of the T parameter. 

The changing frequency of each step in 
the pitch envelope is drawn by ProcPline, 
which in turn calls on ProcPZigZag and 
ProcPstrt to actually put the lines on the 
screen. ProcPZigZag takes care of the case 
where the pitch at the end of a given section 
wants to go below zero or above 255. In 
these cases, the actual pitch jumps from 0to 
255 or from 255 to 0 as it crosses the edge; 
the program must spot these jumps and 
draw appropriate lines. In the easy case of 
the pitch staying between 0 and 255 
ProcPstrt simply draws a straight line. 

Once you have entered the program, you 
will see a display of the starting Envelope 


and Sound parameters, most of which are 
zero, and a blank graphics screen with only 
the axes marked. You can enter data into 
any alterable parameter simply by 
positioning the cursor on it, using the Left 
and Right Arrow keys, and starting to type 
in the number, starting with a — sign or any 
digit. You may delete as normal and, when 
you are ready, press Return. 

If the number you have entered is outside 
the permitted range of that parameter — see 
page 182 and 185 in the Users’ Guides — the 
computer will beep and the original value 
will be restored. To set a value to zero, 
simply press Return when you position the 
cursor. Once each number has_ been 
correctly entered the cursor automatically 
moves on to the next alterable parameter. 

If the system is in the Immediate Update 
mode, shown by an I at the top right corner 
of the screen, the graphs will be revised 
every time that you change a parameter. In 
Hold mode, when an H is on the screen, the 
update will not take place until you press U; 
whenever the program starts up it is 
automatically set to Hold. To select Hold, 
press H; Immediate is chosen by pressing 
the I key. 

The note you have defined may be 
sounded at any time by pressing the space 
bar; to stop it press S. You can repeat the 
note as often as you like. Pressing Q will exit 
the program, while no other key has any 
effect. 

Although the program accurately 
displays the pitch and amplitude envelopes 


Noise generation™==" 


it has certain limitations. When it is first 
run, all the parameters are zeroed. You 
should put sensible values into them before 
you try to draw the graphs, otherwise there 
is a remote chance of a divide-by-zero error. 
Although error trapping is fairly thorough, 
there simply was not room to put full checks 
for every possible mistake into the 
program, but once you are past the start 
you will not have any problems from this 
area. Oncerunning, the program will accept 
any legal value of any alterable parameter, 
even though some give unexpected results. 

Secondly, the program draws each 
element of the two envelopes as a straight 
line, whereas the BBC Micro actually 
produces staircase changes of pitch and 
amplitude. With large values of the T 
parameter you can actually hear the 
individual steps, although the changes 
normally sound like the smooth lines drawn 
by the program and shown everywhere in 
the Users’ Guide This slight simplification 
was chosen simply to ensure that the 
program drew the graphs quickly; 
originally it drew steps, but was very slow 
for small values of T. 

Finally, the program only draws the first 
five seconds of any note, although it sounds 
the full duration. This is a compromise 
chosen to fit the program into 32K while 
retaining Mode 1 graphics to give 


acceptable resolution. In practical terms, 
none of these limitations has much effect on 
the program, which is easy to use and gives 
an excellent idea of what is happening. [} 


make your Apple blossom 


RAMMASTER RANGE 


More data storage, increased program capability — with Digitek’s new range of 


plug-in Ram-Masters 16K, 64K, 128K, which use the latest low power D-Ram chips. 

These Ramcards not only add extra memory to your Appie’s standard 48K, but also 
make more efficient use of its existing memory hy providing you with the advantage of 
loading alternative languages such as Pascal or Fortran, Memory management and Data 
Buffering for off-line printing (when used in conjunction with the new Super Printmaster ill) 


We also ensure you are informed which memory sub-banks are in use by equipping 
them with bank switching LED ‘status’ indicators along the top of the board where they 
are easy to view. We've also made installation simple. 

To show you graphically the enormous capability of the Ram-Master range, every 64K 
and 128K Ramcard will have a demonstration program and a number of utility 

programs on disk, giving you versatility which | 
no other Ramcard can provide 


Visicalc expand pre-boot disk anu CP/M, Please send me J enclose my cheque 
Pascal Disk Emulators are available Screenmaster 80 £185 for £ ______ Payable to 
You can make more of your Apple, by Rammaster 16K £85 Fee ells, 
plugging in the Ram-Master, Digitek’s Super Rammaster 64K £213 See 


Printmaster Ill, and Screenmaster 80, to have 
at your fingertips a full colour word 
processing/ graphics system 

Call in at your local Apple dealer or fill in the 
coupon — and let us make your Apple 
blossom 


Onptes ss a ranemars of gees Unterngtona trated + Supet Prrtengs'e tt Screermarter 50 ant Ham Ake tee te feQntetel tad get 
ase rome Ls PORE a Ray AOE CNN: | CDs ed CP Mino tartnenare tt Duptad Renan) © vera 4 
pacerdibedlineci * Super Prmtmentes if patent pending 


Rammaster 128K £319 
* Further 1 ia 


rn 
Telephone Order 0403 66550 


Name 


DIGITEK 


EXPANDER CARDS 


LO a . 


Se ae Post Code __ = ISA 
Oigiek Unternationaly Ltd 37 West Street. Homsham., Sussex RH 12 [PP 


®@ Circle No. 184 
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Space Raiders 


FOR RAIDERS read invaders — this is a 
standard implementation of the popular 
pub/arcade game, In the Sinclair version 
from Psion, 55 aliens gradually work their 
way down the screen while you defend 
Earth. 

The aliens come in five ranks and you 
have three bases to hide behind. There is 
also a mother ship moving slowly 
backwards and forwards at the top of the 
screen, which you can hit for a bonus. 

There are three major problems with 
this game. The first is a limitation of the 
Spectrum’s design — you have to move 
your blaster backwards and forwards with 
the Z and X keys, and use the space bar 
to fire. The game would be much more 
fun to play using a joystick, and it seems 
strange that such a play-orientated micro 
does not have a joystick port. 

The second problem is the sound, which 
is so feeble as to be hard to hear. Again it 
is a shame the Spectrum does not have 
more versatile sound facilities. 

The third problem could be due to the 
nature of the machine or the program. 
The game runs incredibly slowly. Psion 
could have called the game Water 
Invaders, converting the aliens into jelly 
fish and the blaster into a minature crab 
— it would be more in line with the feel of 
the game. 


Specification 

Type: arcade game with barely audible 
sound 

System: 16K or 48K Spectrum 

Manufacturer: Psion for Sinclair 

Price: £4.95 

Rating: 6/20 


Spectral Invaders 


BUG-BYTE’S VERSION of Space Invaders is 
very similar to Psion’s, as you would 
expect — though I cannot see anything 
particularly Spectral about the Bug-Byte 
aliens. The main advantage of the 
Spectral version is that it can be played by 
one or two players, the screen holding 
both scores. Unfortunately, you are asked 
to enter 1 or 2 for the number of players 
at the start of every game. 

The Bug-Byte version also has five rows 
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Spectrum 


Jack Schofield tests six cassettes. 


of 11 aliens, but in this case each row is a 
different colour. The animation of the 
aliens is more imaginative and they move 
in a more alien invader fashion. You have 
four bases to hide behind instead of three, 
although the Bug-Byte aliens demolish 
them rather more quickly than the Psion 
ones. 

Blaster movement is controlled not with 
Z and X but with the Caps Shift and Z 
keys, the space bar again being used to 
fire. In both games the music is equally 
feeble. The Bug-Byte version has slightly 
better animation, but is rather more 
difficult to play. This is mainly because it 
is hard to see the alien bullets coming at 
you, which makes it hard to dodge them 
effectively. 

The game is probaby adequate if you 
just want to have a version of Space 
Invaders to play at home but, frankly, 
playing it is not exactly gripping; 


Specification: 

Type: arcade game with colour and barely 
audible sound 

Format: cassette tape 

System: 16K or 48K Spectrum 

Manufacturer: Bug-Byte Software, 98-100 
The Albany, Old Hall Street, Liverpool L3 
SEP 

Price: £5 

Rating: 7/20 


Chess 


ON LOADING, Psion’s chess program 
displays an attractive blue screen with a 
black and yellow chess board. Numbers 
and letters are provided on all four sides 
for entering the moves in algebraic 
notation. 

First you are given a choice of playing 
or setting up a particular position, then 
you choose white or black, then the level 
of play, from 0 to 9. You enter moves in 
the normal way, and the computer 
displays them during the game in columns 
labelled You and Me, showing up to [4 
moves at a time. The computer gives a 
tiny beep on making a move. 

Chess, or Master Chess as it says on the 
screen, plays a very good game even at 
level 3. It should challenge the vast 
majority of chess players — unless my 
own game has declined more than I 
thought. 


The instructions are brief but to the 
point. The program offers a good range 
of facilities, including recommended 
moves which are suggested on request. 

You can change the level of play, save 
the current game to cassette for reloading 
later or copy the complete screen to a 
printer. You can also use the cursor 
controls to set up a particular position. 
All round Psion has produced a good 
chess-playing game. 


Specification: 

Type: board game 

Format: cassette tape 

System: 48K Spectrum 
Manufacturer: Psion for Sinclair 
Price: £7.95 é 
Rating: 15/20 


The Chess Player 


NOT WITHSTANDING the curious robot on 
the cassette cover this is a straightforward 
chess game. Quicksilva has dressed it up 
with a hysterical introduction: ‘‘The earth 
hung in the void, turning on its’ (sic) axis 
basking in the sun. Thus far in its’ life the 
earth had suffered no major 
discomforts,”’ etc., etc. Anyway The 
Chess Player has produced a board from 
Dimension X and you are playing for the 
future of the Earth. 

Unfortunately, the mass of words on 
the cassette label leave no room for simple 
instructions, such as how to operate the 
game. When questions appear on the 
screen, there is no guide as to how to 
answer them — although reasonably 
intelligent guesses such as P for play seem 
to work OK. When it asks for the level of 
play it gives no guidance to whether high 
numbers are better or worse or just how 
many levels there are, though it says on 
the cassette label there are six. 

I tried level 1 to be told in large letters: 
‘Ha Ha! You’ve no chance!” 

You do not always get the same message 
on the same level. On another game on 
level 1 I was told ‘“‘This will be a tough 
match.” 

Later, in a straightforward Ruy Lopez, 
it responded to 3.B-N5 with ‘‘That was a 
good move’’. Fortunately it does not 
exclaim ‘‘Well that was really dumb!” if 
you throw your queen away. 

The board appears against a black 
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background. The ‘‘black’” squares are 
blue, and the ‘‘white’’ pieces are red. 
Though the graphics are quite attractive it 
is very difficult to see black pieces against 
blue squares, which gives the machine 
something of an unfair advantage. 

The Chess Player displays only two 
moves on the board at once, and the total 
number of moves played. fn other 
respects it is quite similar to Psion’s 
Chess. 

On level | The Chess Player plays very 
quickly at a passable but hardly inspired 
level. On level 6 | gave it 10 minutes to 
make its second move before abandoning 
the game. On level 3 most people will! find 
a good compromise between the rate of 
play and the degree of difficulty. 

It is not easy to say whether The Chess 
Player plays better than the Psion 
offering. Certainly it seems to have a 
slightly better grasp of strategy but this 
might be an illusion inspired by the fact 


that the Psion’s Chess plays a more active | 


and vigorous game. Perhaps the 
Quicksilva game seems more subtle. 

In terms of screen presentation and 
convenience of use and number of 
features the Psion version scores. The 
worst thing about the Quicksilva game is 
the poor legibility of the board. For this 
reason | cannot rate it quite as highly, but 
it would undoubtedly keep the keen chess 
player amused. 


Specification 

Type: board game 

Format: cassette tape 

System: 48K Spectrum 

Manufacturer: Quicksilva Limited, 92 
Northam Road, Southampton SO2 OPB 

Price: £6.95 

Rating: 13/20 


CHESS PLAYER 
MY MOVE 


E7-F6 
YOUR MOVE 
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Hungry Herace 


HUNGRY HORACE is an extremely silly 
game which is somewhat similar to 
Pacman. You are a small fat body with 
two black legs, and Horace is a goggle- 
eyed head. 

The game is played in a simple maze 


where your task is to go round and gobble 


up asterisks while avoiding Horace. When 
he catches you he eats you. All the mazes 
have traps, and they also have exits: when 
you take an exit the screen clears and you 
appear in another maze. As in Pacman 
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you sometimes get the chance to eat items 
of fruit. You turn into a hideous ghost- 
like face and can eat Horace, just for a 
change. 

The board is large in area but not in 
complexity, being based on a 10-by-six 
grid. You get a different view of Horace 
according to the direction he is heading. If 
he is going sideways, you get a sideways 
view; if he’s going towards the bottom of 
the screen you see him full-face; if he’s 
going up the screen you see the back of 
his head. 


The sounds are a little better than 
average for Spectrum software, though 
that is not saying a great deal. The main 
problem with Horace is learning the keys. 
The game uses | for up and A for down, 
and the I and P keys for left and right. It 
is not a particularly satisfactory choice. 

The best thing about Hungry Horace is 
that the action is fast, which makes it 
challenging. Though patently ridiculous, 
Hungry Horace is fun to play. 


Specification 

Type: arcade-type game with colour and 
sound 

Format: cassette tape 

System: 16K or 48K Spectrum 

Manufacturer: Psion with Melbourne 
House for Sinclair 

Price: £5.95 

Rating: 14/20 


Penetrator 


THE BLURB for Penetrator describes it @5 
“the fastest and most exciting game for 
your 48K Spectrum’’. Not having played 


all of them | cannot guarantee the truth a 


this claim but it is certainly one of the 
most challenging, and few games for any 
microcomputer offer as many user 
facilities. 

Penetrator is a Scramble-type game — 
where you must fly your fighter through a 
complicated series of landscapes an 
caverns while either shooting, bombin 
dodging the numerous rockets tl 
trying to destroy you. The eventual a im is 
to survive all four defence rings and to 
blow up an illegal cache of neue 
bombs. 2 

The game requires a an d 1 of 
practice to play well, but fortu ately - —_— 
and, I believe, uniquely — Penetrato 
equipped with extremely good learning | 


facilities ¢For a start it wil quite ariny | 


.. 
f 
> 


ial 
a. 


abou 


“ore tions ca - improve your 
; on u do fiot much like Scramble 
E : i i le. 
e 
e 


play a demonstration game, and there is 
no better way of finding out what a game 
is all about. 

If you press T you move into a training 
mode. Here you are allowed an unlimited 
supply of fighters, which you will 
certainly need to master each stage 
separately without continually restarting 
the game. Finally Penetrator can be 
customised to your own skill level. 

The game allows you to redesign the 
moving horizontal landscape to make it 
easier to fly through. You can also reduce 
or increase the number of missiles and 
radar bases. In stage 4 you can reduce the 
number of enemy paratroopers, which 
look like black masks. 

You must also give some thought to 
flying backwards through the landscape if 
you wish to be able to escape after 
blowing up the neutron bombs. 
Redesigning the landscape does take 
considerable time and effort, but it is 
possible to save the result on tape for 
reuse. 

It must be admitted that Pentrator is 
not easy to play without a joystick. A 
Control of the fighter is by using ane Q. 
and A keys for up and down and the P 
and O keys for forward thrust and 
braking relative to the scrolling lands ape. 
P also acts as a fire button: you use § ort 
presses to fire and long ones for thrust. 
This may sound difficult but in practice‘it_ 
works well. — 

To drop bombs you just hit any key on 
the bottom row, which is a good way 0 
getting round the Spectrum’ s lack of 
proper space bar. . Again it shows 
thoughtful game desig - 

Theaction in Penetrator is 
fast and furious, ut it t takes p 
limited area wit . fighter « 
under attack, so it does te i 


itself is dies ‘consider 
of controlling it. Missiles ove slowly but 
quantity m makes up Kere or thé limited 
graphics. 

ain ctions 
are excellent and in 


laying t i . Re- reading the 


e concept of game design and 
$ within the limitations of 
make a worthwhile 

course. Congratulations to the 
Philip Mitchell. More games for 
ines should be written this way. 


sification 
Type: arcade game with colour graphics 
and |sound 


Format: cassette tape 
| System: 48K Spectrum 
| Manufacturer: Melbourne House, 131 


Trafalgar Road, London SE10 
Price: £6.95 
Rating: 15/20 


| 


[ 


| 


t 


Fans 


Programming 


for disabled users 


Robin Nixon puts in a plea for software that can be tailored to individual users’ needs. Only when it 
becomes available will the claim that micros ‘‘help the disabled’’ become justified. 


RECENTLY THERE HAS been a marked 
growth in the number of microcomputers 
being used by the disabled. Although the 


| technology has been available, it was never 


fully used until prices came within the reach 
of individuals. 

Now that the market is flooded with 
micros, there are new problems. The first is 
that of input devices. Due to the nature of 
handicap, there is no hardware that can be 
mass-produced cheaply. Each individual 
needs individually tailored equipment. It is 
not so much of a problem until you start 


writing the software, and discover all the | 


possibilities of input that your program has 
to take into account. 

The second problem is output. Many 
disabled people have impaired vision, so a 
TV screen will not always be the best of 
choices. Speech synthesis is improving by 
leaps and bounds, but is still difficult to use 


Robin Nixon is the computer librarian at 
the Seven Springs Cheshire Home, 
Tunbridge Wells. 


— especially for a blind person. And what 
about people who are both deaf and blind? 
Because all these problems must be tackled 
individually, there is a distinct lack of | 
software written specifically for the | 
disabled. 

Writing programs for the disabled can be | 
very challenging and also very rewarding. 
When you see someone who has never been 
able to write a letter or play any games 
without the help of another person using 
your software, and thus becoming more 
independent, you know you have created 
something worthwhile. Although an outline 


of how to write for the disabled is helpful 


know the people involved. This includes the 
staff, as they have a better idea than anyone, 
except the resident concerned, of the 
abilities of each person. They are the people 
who will tell you exactly what is needed and 
give you some good ideas about how to get 
going. 

The most commonly used input devices 
are based around a scanning system, 
normally using either one or two switches. 
Using one switch, a cursor can be made to 
scan horizontally along an alphanumeric 
matrix — see figure 1. Totypethe letter y the 
first switch would be pressed and held down 
until the cursor had scanned along to bak — 
see figure 2. Upon releasing the switch the 
cursor scans down. When the chosen letter 
is highlighted by the cursor the switch is 
pressed again, and the letter is entered into 


there is no real replacement for actually | the computer — see figure 3. 


visiting a home or school and getting to | 


The two-switch mode is similar, except 


Rocking arms facilitate hand and arm movement for a proof reader suffering from the effects of muscular atrophy. 
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Two word-processing systems: WordStar can be accessed using a mouthstick, and MacApple, a pedal-operated system. 


the first switch is used for the horizontal 
scan and the second for the vertical. The 
first switch, when pressed a second time, 
enters the letter. The matrix can be replaced 
at any time by a punctuation board, a 
number board, or a word or phrase board. 

It may seem a rather slow way of going 
about it, but many handicapped operators 
have such limited use of their limbs that a 
system like this is the best until speech- 
recognition technology reaches a very high 
standard. Of course many people will be 


able to use more than two switches: the 
speed of entry increases with each switch. 


Robin Nixon’s Kr¥pton game. 


HAT 1S LIT 


236 FOR % © 1 T 


236 BCs 

zo) IF = 5, THEN ACC = BCED - 

270 NEXT 

280 FOR X = 1 103 

230 C = INT ¢ RNO rod # 16): IF BOCD > 8 THEN 299 
30 BC = 4 

S18 bes 

OKs 

Bo R = ent ¢ RAND C19 + 


340 Me till tr "3? INVERSE i PRINT ACR a 
se re 
359 SC = SC +1 ‘G16 INVERSE : UTAB 12: KTAG 1: PRINT “PRESS RED TO TELEPORT: NORMAL 
‘366 UTAB 12: HTAB t ce 1F PEEK <1 - 16287) < 128 THEN 820 
378 GH BCR? + I eOTO $60, 320-410.416,500 836 IF PEEK (1 - 16287) > 127 THEN 870 
388 PRINT "VOU HAVE FOUND THE POWER CRYSTALS FOR “THE TELEFORTER. $45 UTAB 14: HTAB 1 
@5G IF BCR) < > 2. THEH PRINT “SORRY THIS TELEPORTER DOESN’T ORK 
: "5:P = 1 HOT EVEN HITH PCHER CRYSTALS >": RETURH 
398 PRINT ” 366 FLASH 
. 870 PRINT “CONGRATULATIONSE! VOU HAUE SUCCESSFULLYCOMPLETEO WOUR HISSION 
498 GOTO 55 weveiee 
410 PRINT "¥OU-ARE £4 A TELEPORTER 880 NORMAL 
= $99 PRINT ; PRINT “YOUR SCORE = “;SC + 
420 PRINT ° G96 FOR K = 1 TO 306:S = PEEK ¢ - (e336): HERT 
318 Por o = 1 T0 54:5 = PEER ¢ = 16336): NEXT 
My 920 FOR X = 1 TO 300:S = PEEK ¢ - 16336): KERT 
43% PRIN 938 YTAB 24: HTAB 6: FLASH : PRINT ">> PRESS RED TO PLAY AGAIN ot: 
940 IF PEEK (1 — 16287) » 127 THEN 940 
' a1 FOR J = 1 TO 1500: NEXT 959 IF PEEK <i - 16287) ¢ 128 THEN 950 
440 UTAB id; HTAS 1 : ; 960 HORMGL : RUN 
$56 IF P= @ THEN PRINT “YQU U0 MOT HAYE THE POHER CRYSTALS. THISHACHINE $78 UTA 9: HTB 1: PRINT 
IS THEREFORE “i: INVERSE : PRINT "OUT OF ACTION"; HORMAL : GOTO SSG 
47a oT s0 | 
ay | 
488 PRINT © 380 PRINT # 
' S90 FOR X% = 1 TO 269:S = FEE ¢ ~ 163360: NEXT 2 FORK = 1 TO 200:22 
499° PRINT " 2 ¢ 1:5 = PEEK © - 16336): NEXT : FOR X = 1 70 208:22 = ZZ + 1: 132 = 
"5: GOTO 5S8 Be ; + :S = PEER © = 183369; NENT 
580 PRINT "VOU HAVE BEEN EXPOSED TO KRYPTONITE."?K = + i: IF K= 5 THEN $008 FOR % = 1 TO S@:Z2 = 22 + 1:22 = 22 + 1:22 = 22 + 1:22 2 ZZ + 1:22 = 
S7G + 1:5 = PEEK + ~ 163363: NENT 
Si@ PRINT “ANOTHER “3: INVERSE ¢ PRINT 5 — Ks: MORMGL # PRINT ° TINES AND 1619 FLASH : UTAS 9: HTAR 12s PRINT “YOURE DEADTIII": NORHAL :K = SC > K 
a ae fHLt “ar INVERSE ; PRINT "OTE" 2: NORHAL 2 GOTO S66 
‘820 Yo20 YTAE 1: HTRB Ir PRINT "PRESS REO IF THIS IS THE SPEED YOU WONT. 
1830 PRINT : PRINT“ TO CHANGE THE SPEED PRESS GREEN. 
"3 194y PRINT ; PRINT : PRINT “ “T 
S25 PRINT : PRINT ‘ _ 1656 PRINT “@=FASTEST 9=SL 
S40 HTHB 1 UTAB Z2: INVERSE < PRINT “KRYPTONITE EXPOSURE iT HORMSL<; PRINT [060 UTAB 12: HTAB 1S: PRINT ee « 3P) goSbe esp 
ares i@7@ IF FL THEN FG = 6; RETURH 
350 TAS 18: HTAB i: PRINT "YOU CAN 60 Th ROOMS "; 1986 F = (CX + 19 2 16 
S6G G = R- i: IF 6 < 6 THENG = 9 j 1696 $P = xX 
S7oH = R + t: IF H > 9 THEN H = 6 1166 «GOTG HaBO 
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PRESS GREEN WHEN THE ROCH NUMBER yOu 
OR PRESS RED FOR ® HEH. GAHE Be 


Sree: PHO €19 6 10: IF “iy > THEN 249 


18 
PRINT "YOU ARE IN ROOH HUHBER 


The methods of input are virtually 
limitless: a lot of thought needs to be put 
into the selection and development of an 
input for each individual user. Apart from 
the two most common outputs, video and 
printer, there are very few others that are 
easy to use. Speech synthesis is perhaps the 
most widely used of the alternatives. Its 
standard of voice reproduction is 
intelligible, and will become better as a great 
deal of work is being done in this field. 
Eventually the hardware will become 
cheaper and more simple to use. 


Many disabled users have some kind of 


~ 16336 
ae (8d = 


FOR Z = 1 TOF 


NEXT : NORHAL : 


186 HONE 580 INVERSE : PRINT ACGDe: 

Lio P = HY =cafN = SrF = 9 + NORMAL 

120 FG = 1 590 GOSUB 650 

Io SF = 4 630 True > ACG) AND X < 
GOS Ui 

150 ¥ cae ee 51 en tala &G> = % THEN R = 

166 f PEEK «8 - 16287) > 127 THEN 156 

170 FOR % = @ TQ 9:ACX%> = Xz HEXT ee FOR son = 1 TO 108:$ = 

190 FOR 5 = 1.1) 20: = INT RHO 19» 10%C = THC RO 69-4 199 646 GOTO 346 

199 0 = ACBY:ACB) = ACCuATC! = bee mero Iolite es ine 243 HTAG (6): PRINT 8 4 

: 3 “KI 2 ME 
ae Ure . ea ieee eRe ) 876 INVERSE : SOSUB 780 


PEEK {$2 PEEK €S) - 


IF PEEK (0 - 162875 > 127 THEN 776 
IF PEEK C1 - 16287%. > 127 THEN Ft = J 
GOSUB 780:X = X + I: 
IF FL BNO FG THEN RETURN 
THEN RUN 


RETURN 
UTAE 12: HTAB 1: PRINT © 


eye tremor or other deficiency of vision. So, 
if a visual display is chosen, it must be 
exceptionally clear and as large as possible 
One way of making video output clearer is 
lo use two screens. The first could contain 
the letter matrix and any other relevant 
information, such as the last word or 
sentence typed in. The size of the letters 
displayed could then be as large as the 
user required leaving, hopefully, plenty of 
room on the main screen for running the 
program. 

The output you find the best may be very 


NORMAL : PRINT “ANG “a: TNUERSE : PRINT ACHDS 


> ACH THEN! For 2 = 1 To {b68: NEXT: 6079 5 
6: GOTO 630 

PEEK ¢ - {63363: NEXT 
3948 67'S 


9% 


‘PEER CS) # PEEK @93"= ‘PEEK 


IF ¥ > GS THEN R= 6 
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Application" 


i> 


The MacApple WP 


Disabled 


users 


(continued from previous page) 

surprising. I know one young man who has 
extremely poor vision and almost no 
hearing. He uses a hand-held buzzer, from 
which he feels pulses of morse code which 
the computer translates from any text stored 
in memory. He is a keen football supporter 
and likes to follow the scores. Instead of 
spelling them out to him on his hand in 
finger language, it is easy to type them intoa 


computer and leave him to go over them in | 
| alternative is to develop a language based on 


his own time. 

Whatever the program you are writing, it 
is essential to bear in mind that most users 
will be very inexperienced in the use of 
computers. A Help menu must be accessible 


and communications system is based on 


an Apple #l with 


at all times. Also the program needs to be 
interesting and not too complicated. A 
comprehensive manual would be a boon 
since many disabled users have to rely on 
unskilled assistance. 

Games programs can be very useful in.an 
environment where there is naturally a large 
amount of free time. The most popular 
games are Scrabble, Monopoly, Othello, 
Chess and Draughts. Action games such as 
Space Invaders and Pacman would be 
especially welcome if a simple method of 
input were chosen and the speed of play 
made variable to allow for those with slower 
reflexes. 

Although there are many communication 
programs around, they are mostly based on 
the same scanning system. A_ possibile 


thoughts and symbols, each of which would 
be entered into the computer, and the 
combination translated into English. 

Good programs for drawing anything 


. 
oo 


Sp, space; bak,backspace; ret, return; uc, upper case 


Figure 1. Possible display for a scanning system. 


eS eee a) _ 
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An alternative mouthstick controller allows MacApple to be used 
by operators without the need to exercise fine control of the limbs. 


ih 


WordStar on an LSI micro enables a secretary to relearn 
typing skills lost through the effects of multiple sclerosis. 


Applications™=== 


twin discs, controlled by a foot-operated console. 


from pictures and graphs to mathematic: 
functions are in short supply. A prograt 
that I have not as yet come across is a routir 
to allow the user to enter and run Bas 
programs — not as easy as it sounds. 

I have deliberately not been explicit in th 
description of the software that is no’ 
available. There is a good chance that, if le 
to your own imagination, you will come u 
with a totally new concept in the design c 
programs for the disabled. But if you d 
need help write to the author at Seve 
Springs Cheshire Home, Pembury Roac 
Tunbridge Wells, Kent TN2 4NB wher 
there is a national program library for tk 
disabled. We would like to see yot 
programs shared by as many people < 
possible. 


a. [sp] E bak S H_ ret 
b. sp [E] bak S H _ ret 
c. sp € [bak] S H_ ret 


Figure 2. Scanning ‘horizontally. 


[bak] 
| 


bak 


= * > 
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/ M-TEC 


M—TEC COMPUTER SERVICES 


BRINGS OUT THE PROFESSIONAL In you 
WRITE IN 

BBCBABIC (Z@A0> 
aT LAST! BBCBAEBIC ta run on YOUR CP/N Computer 
WHY STRUGGLE ON using OLD FABHIONED basicm when you can 
have ALL THE ADVANTAGES of BBCBRABIC ¢( ZH&OQ> on 
YOUR computer? 


OF ceusse, ot can’t (ure your coeguter's video Sasplay tate 4 Aigh ratoluticn colour ponstor, 
‘estar con qive you all the other features of £ 8C HAS IC, including: - 


LONG VARIABLE NAMES 

BULTI-LINE REPEAT UNTIL STATEMENTS 
MULTISLINE NAMED FUNCT LONE 
MULTI“LINE NAMED PROCEDURES 


POWERFUL DIRECT MEMORY MANIPULATION USING 
THE INDIRECTION OPERATORS 


AN TN LINE ASSEMBLER USING STANDARD ZB80 MNEMONICH 


VERY SOPHISTICATED PARAMETER PASSING IN THE CALL 
STATEMENT 


GERIAL RANDOM AND INDEXED DISK FILES PLUS THE 
ABILITY TO ACCESH ANY BYTE IN THE FILE 


CLEAR SCREEN, TAB(X), TABIX,Y), POS, VPOS and 
TIME. Plus ALL THE OTHER &T@NDARD COMMANDS etc 


You can copy any program written in alder ‘standard’ 
veralona of BASIC with iittle changes OR you can write 
wel] structured and «aay to read pragrams like a 
professional. 


You need never say GOTO agalin- Sut we won't stop you 
Price, including pontages, £955 + vat 


BBCBABIC(Z@0) will run an any computer using CP/M 2.4 or 
pater and a 260 processor. It comes caompleta@ with an 
inetruction manual, a tuter gn film handling, and 
configuration notes. 


H-TEC Computer Services, Ollands Road, Reepham, Norfolk 
Telephone Norwich 870620 


Trade engulrise welcome 


® Circle No. 
PRACTICAL COMPUTING Maren #983 
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So”é S 5s 
ee 
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FULL DETAILS AVAILABLE FROM 


Mercator Technical Services Ltd 
Unit 13 Stag Industrial Estate 
Atlantic Street 
Broadheath Altrincham 
Tel No: 061-945 3421 


® Circle No. 187 
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by popu mand 
Returning by popular if 
in’s bigge> 


avast 


Whatever branch of the business you're in— 
manufacturing or supplying: 
microcomputers, peripherals, associated 
accessories, software, books, video games— 
youlneed The Computer Fair. 


This year the show will be bigger, open for 
four days— including a specia ' 
Businessman's preview on the first day— ana 
will be staged in a much larger area. Hits of 
last year— the Sinclair Village, Club Avenue 


Home» in6s 
gmail busine YOURS 
and coneure* 


~~ Your chance to 


a 
yy, 7 
Y 


PB 


$ systems 


promote your 


products and 


services at 


} Britain’s No. 1 


Micro Show 


and the Micro Mouse Contest -— will again be 
featured at The Computer Fair '83. 


Last year 38,432 people passed through the 

turnstiles in only three days — this year is 

gong to be an even greater success. 
omplete and return the coupon below for 

further information. 

‘Return to: The Exhibition Manager, 

The Computer Falr, IPC Exhibitions Ltd, 

Surrey House, 1 Throwley Way, Sutton, 

Surrey SM14QQ. 


Please contact me with details about exhibiting at The Computer Fair 


SS eS ee eat 
THE NAME. 

omputer POSITION IN COMPANY 

| ir. a COMPANY 

i ADDRESS 

| — 

Phe ol ee 
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-ractical Compyting Bory 
3ack Issues................ <2 


examines personal computers, peripherals and software packages, providing unbiased i > 
critical comment on the strengths and weaknesses of the products reviewed. =e 
This, together with descriptions of programming techniques, and the Open File Section 
which contains hints and items for users of Apple, Pet, Taridy, BBC and Sinclair 
omputers, makes Practical Computing an invaluable source of information and advice. 
i missed a particular issue that you’ t mis ton information ~ 


S; — 
* 


March 1982 
Reviews: Sirius; Kontron; Ricoh cost networking; Superfile for 
printers; Sales Ledger package. data base management. Town. 
Apple software; Adventure — planning — a role-playing 
history of the game and its game; Data posts explained; 
offshoots; Patsy — how to asses  Cryptanalysis. 

your skill as a programmer. 


October 1982 
April 1982 Reviews: CCS — 300; Dragon 
Reviews: Oki IF-800; HP-83; 32; Sound chaser — synthesiser 
Hornet — critical path package. system for Apple II. Monte 
Computer-aided design; 3-D arlo methods; Applesoft 


graphics; Education — reading compilers; Wordpro revisited; 

program. Sorting; Computing Graphics for BBC micro; 

on the farm. Applications programming for 
beginners Chris Carty interview. 


May 1982 

Reviews: PBM-1000; Genie | November 1982 

and II; Arfon light pen; MBasic; Reviews: Commodore 64; 
Superscale, Will personal dBase II; Bit Stik high- 
computers oust main frames? resolution graphics for the 
Education — Learning pps: Microcache. Using the 
multiplication tables. Sampling. | BBC Micro as a graphics 


terminal. Fourier transforms 
June 1982 with VisiCalc. Education — 
Reviews: North Star timetable planning. 

Advantage; Percom; Hard-disc’ — December 1982 

Superbrain; MBasic. Education —_ Reviews: Ea gle Il and TMK 330 
— Schools’ Software; Testing business micros; GraForth on 
language ability. Stock control the Apple; Wordcraft on the 


ona micro; Income tax Vic-20; games on the Atari. 
assessment; CP/M explained. Wicroe pad Ls ‘ca 
July 1982 essential facts. How to 


Reviews: Sinclair Spectrum; manipulate memory on the BBC 


‘ ee Micro. Plus - a complete listing 
eat me stariePoaQuize o a Monopoly program for the 
propamming in Basic; CP/M ee 

ile copying; Power — utility Fill in the coupon and return it 
package for the Pet. Clive with your remittance to 
Sinclair interview. 


August 1982 

Reviews: Sharp PC — 1500; 
Televideo 802; Graph pac for 
high res graphics. Towards 
intelligent programs; Stock 


control on Apple II; APL Address as on coupon 


described. To obtain any of these back 

issues please complete and return 
September 1982 the coupon. Prices per copy including post and 
Reviews: New Brain; packing are UK £1.50, Europe £2.00, Rest of 


Superbrain I]; Clearway — low world £2.50 (Air Mail). BaF en, 


hte, 
cee ee eee eee eee es oe ees es es I 


Issue (month) | To: General Sales Dept., Room 108, IPC Business Press Ltd., 
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS, 


Please send me the back issues detailed left - for which | enclose 


cheque/PO for £ payable to IPC Business Press. 
Name 
Address 

PC 
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tn 1982 the RICOH 1600S outsold every other comparable printer 
because of its speed, reliability, intelligence, flexibility and 
sophistication. ~~ 
Because it is compatible with all known systems and software | @/ } 
packages. <n 
Because of the 12 month warranty that Micropute offer. 
Because Micropute are acompany whocare, who areconstantly 
aware of changing needs and who can fulfill any special requirements. 
Not least of all, because of the price 


In 1983, there will be thousands more satisfied customers 
We hope that you will be one of them. 


ONLY MICROPUTE GIVE YOU SUPERCOVER 


As anextra bonus Micropute Supercover will provide a 12 monthon 
site maintenance for only £99.00 parts and labour. 


Please send details of the RICOH 1600S 
and 1300S 


Name: 


POSIMON: a. 


Company: 


Address: 


Seen ae — Micropute, Catherine Street, Macclesfield, 
@ Circle No. 190 RP2 


Cheshire SK11 6QY. Tel: (0625) 615384. 


This regular section of 
Practical Computing 
appears in the magazine 
2achmonth, incorporating 
Tandy Forum, Apple Pie, 
Sinclair Line-up and other 
software interchange 
pages. 

Open File is the part of 
hhemagazine written by you, 
he readers. All aspects 
»f microcomputing are 
sovered, from games to 
serious business and 
‘echnical software, and 
we welcome contributions 
m CP/M, BBC Basic, 
Microsoft Basic, Apple 
Pascal and so on, as wellas 
she established categories. 

Contributors receive 
£30 per published page 
and pro rata for part 
pages, with a minimum 
of £6. Send contributions 
to: Open File, Practical 
Computing, Quadrant 
House, The Quadrant, 
Sutton, Surrey SM2 SAS, 


APPLE 
PIE 


by John Harris 


fenu catalogue 

N OBJECT CODE PROGRAM to exhibit the 

art address and length of binary program 

les on disc together with details of other 

les in the catalogue comes from J J Taylor 
(continued on next page) 
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Open file: ADD 


Apple Pie: Menu catalogue; DOS writer; Date validation — 


introduced by John Harris 


139 


Sinclair Line-up: Press any key; Music; Spectrum games; 


Asteroid dodge 


146 


Accent Atari: Load and List; List ‘“C:”; Screen save; Quick 


tricks — introduced by Jack Schofield 


149 


Tandy Forum: Noise input; Program protection; Tandy DOS; 
New data for old; Speedier graphics — introduced by John 


Wellsman 


153 


BBC Bytes: Caterpillar; Screen dump — introduced by John 


Harris 


157 


Commodore Corner: Simple sorting; Key wait routine — 


introduced by Mike Todd 


161 


End of File: Handling dates, in MBasic; Print At on the Sharp 
MZ-80K — the first of our regular sections on portable or 
general-purpose routines 


165 


Guidelines for contributors 


Programs should be accompanied by 
documentation which explains to other 
readers what your program does and, if 
possible, how it does it. It helps if 
documentation is typed or printed with 
double-line spacing — cramped or 
handwritten material is liable to delay and 
error. 

Program listings should, if at all possible, be 
printed out. Use a new ribbon in your 


Menu catalogue. 


JLOAD HELLO 
ILIST 300,310 
300 HOME : VTAB 10: 
LOG BY J.TAYLOR" 
PRINT 
FRINT " 
Y CLOSE, ” 
PRINT 
PRINT " 
H, DEVON. " 
VTAE 20: 


301 


305 


506 
3507 


308 PRINT 


printer, please, so that we can print directly 
from a photograph of the listing and avoid 
typesetting errors. Ifall you can provideis a 
typed or handwritten listing, please make it 
clear and unambiguous; graphics 
characters, in particular, should be 
explained. 


We can accept material for the Pet, Vic and 
Sharp MZ-80K on cassette, and material 
for the larger machines can be sent on 
JBM-format 8in, floppy discs. 


PRINT © CATA 


14 WOODWA 


TEIGNMOUT 


"CALL 36864 D0 


R $97000G TO RETURN TO MENU" 


BLOM 
31 


FOR I = 
PRINT 


1 TO 5000: 
“BRUN MENU CATALOG" 


NEXT I 


| [ Menu cataiogue. Hex dump. 


JBLOAD MENU CATALOG)At7000 
ICALL -151 


#7000. 


7008- 
} '9010- 
9018- 
9020- 
9028- 
‘9030- 
9038- 
:9040- 
97048- 
9050- 
' ‘905B8- 
'9060- 
9068- 
‘9070- 
9078- 
9080- 
9088- 
9090- 
9098- 
90A0- 
90A8- 
90B0- 
90B8- 
90C0- 
90C8- 
90D0- 
| 90DB8— 
90E0- 
90E8- 
| (90FO- 
90FB- 
f 9100- 
l 9108- 
9110- 
| 9118- 
9120- 
Diz 
| 91BO— 
| 9138- 
9140- 
9148- 
9150- 
9158- 
9160- 
9168- 
9170- 
9178- 
9180- 
91988- 
9190- 


| 9000- 


(continued from previous page) 

of Teignmouth, Devon. After listing, the 
program allows any of the files to be Run, 
BRun or Execed as appropriate, using a 
numeric selection return. Mr Taylor 
normally ends programs with a return to 
menu option, Call 36864. 


Frightening though the condensed héx | 


listing is, the full source listing takes rather a 
lot of space. Mr Taylor will send you a 
disassembled listing or, if you prefer, disc 
copy on receipt of a disc — SSDD 40 track. 
His address is included in the Hello 
program:extension printed, 


DOS writer 

With computer literacy: growing as itis 
there are now two kinds of programmer: 
those who work in a commercial 
programming environment and those who 
don’t. It is clear to which group Andrew 
Cox of Brigg, South Humberside belongs. 


140, 


9198- 
91A0- 
91AB- 
91B0- 
91 Ba- 
91C0- 
91CB8- 
91D0-~ 
91DB- 
91EO- 
91E8- 
91FO- 
91F8- 
9200- 
9208- 
9210- 
9218- 
9220- 
9228- 
9230- 
9238- 
9240- 
9248- 
9250- 
9258- 
9260- 
9268- 
9270- 
9278- 
9280- 
9288- 
9290- 
9298- 
9ZA0- 
92Aa8- 
92B0- 
92B8- 
92C0- 
92C8- 
92D0- 
92D8- 
92E0- 
92E8- 
92F0- 
92F8- 
9300- 
9308- 
9310- 
9318- 
9320- 
9328- 
9330- 
9338- 
9340- 
9348- 


9350— 


| He has sent a code’ generator capable of | 
placing DOS commands into a Basic | 
program. 

Andrew Cox says. the program was 
written to allow people to include short 
disc-access routines in their programs 
without having to learn the Apple DOS. 
The routines it can write cover a great deal 
of the everyday problems of storing 
variables and arrays on disc, and retrieving | 
| them. The program should be suited to 
people in a computer club, for example, 
who do not have the time to keep writing 
| such routines. The programs produced will ; 
also show how DOS is used, maybe to 
people taking the O-level computer course 
| where DOS is not covered by the syllabus. | 

No commercial programming manager | 
that | have ever met is going to allow a | 
product like that on his site, and not many | 
commercial programmers would want him 
to, whether it generates Basic, Cobol or | 
what you will. It limits his flexibility of 


9358- 
'9360- 
9348- 
-9370- 
-9378- 
9380- 
9388- 
9390- 
9398- 
“93A0- 
93A8- 
93B0- 
95B8- 
93C0- 
93ce- 
9SD0— 
93De- 
F3E0- 
93Ea- 
9SFao— 
93F8- 
9400~- 
9408- 
9410- 
9418- 
9420- 
9428- 
9430- 
9438- 
9440- 
9448- 
9450- 
9458- 
9460- 
94468- 
9470- 
9478- 
9480- 
94988- 
9490- 
9498- 
94A0- 
94A88- 
94B0-— 
94B8- 
94C0- 


design, puts a further barrier between him 
and his machine and tends to make him 
more a program user than a prograrff 
creator. 

But for the rest of us, why not? It has'thée 
advantage of fewer keystrokes to a given 
result, and leaves the monotonous part of 
the code to take care of itself and highlights. 
the problem needing solution. 

What we have printed here is the listing 
itself, together with a sample run from 
which the menu-selection has been 
suppressed to save space. 

Example program | sets up variable and’ 
array values, and calls the generated 
subroutine to store them on disc. Example 
program 2 retrieves these values — with the 
curious exception of ZZ = 1 — and displays 
them for verification. 

The disc contents are catalogued to the 
printer at the end of program 1. An Exec 
file created from within the same program‘s 

(continued on page 144) 
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DOS 


writer. 


JLOAD DOS WRITER 
ILIST 


1O Fl =0 


"20 


TEXT : HOME « PRINT TAB( 15) 
7"DOS WRITER": PRINT : PRINT 
: PRINT “PLEASE WAIT A MOMEN 
a 


30 OP$ = “APPEND TEXT FILE": WRe = 


40 
30 
40 
7 


80 
90 
100 
116 


120 
130 
ro 
150 
160 


70 
180 


190 
200 


210 
220 


230 
240 


250 
260 
270 
2R0' 


290 


Say 


560 


“WRITE TEXT FILE":CLé = 
SE TEXT FILE":D¢ = 


"CLO 
CHRE ¢4) 


DIM A#(255) .AC9, 1) 
PRINT D$;"QPEN TEXT FILE” 
PRINT D6; "DELETE TEXT FILE" 
PRINT D$;"OFEN TEXT FILE”: PRINT 
D$;"WRITE TEXT FILE": PRINT 
“MON C,1,0": PRINT D¢:CLs 
GOSUB 100 
GOTO 310 
REM MAIN SUBROUTINE | 
HOME : VTAK 2: HTAB 15: PRINT 
“MAIN MENU 


HTAB 15: FOR ¥ = 1 TO 93 PRENT 
e="3: NEXT : PRINT 

VTAB 6 

HTAB 15: PRINT “1. CATALOG™ 
PRINT 

HTAB 15: PRINT. "2. EXEC FILE 
WRITER" 

PRINT 

HTAB 15 PRINT “3. STORE Var 
IABLES” 

PRINT a 

HTAB 14: FRINT "4.. STORE ARK 
ayy 

PRINT : f ‘ 
HTAB 15: PRINT WW» RETRIEVE 
VAR LABLES“ 

PRINT 

HTAB 15: PRINT 6: RETRIEVE 
ARRAY" 

PRINT 

HTAB 15! PRINT “7. Qeig te 
PRINT - 
PRINT : HTAB 20: INFUT 'ENTE 
R ITEM NO. “3AS 

1% = VAL (AS): IF 1% < F OR 
1% > 7 THEN VTAB PEEK (37) 
- 2: GOTO 289 

RETURN 

IF Fl = 1 THEN 360 _ 

HOME : INPUT “NAME OF PROGRA 
M :-"3NAS P 
PRINT : INPUT "STARTING FROM 


WHICH LINE :—"3b 
Flgaas 


PRINT DS3OF$: PRINT D#9WRS: PRINS 


"LOAD "SNA$: PRINT DS;CLS 

ON 1% GOTO 370, 420,870,600, 1 
020, 680, 1050 
HOME : INPUT 
VE (1 OR 2) 
_fF p< 
370 ; 
PRINT D$;OP$: PRINT DS; WRS 
PRINT U3 “PRINT CHR®(4)3"% 
(34) 3 “CATALOG, D"; D3 
wl aiks+ TO 

PRINT D#;CL#: GOTO 1240 


"WHICH DISC DRI 
"5D 


> 1 AND D & % 2 THEN 


CHR’ 
CHRS (34 


HOME : INPUT "ENTER NAME OF . 
EXEC FILE YOU WESH TO CR 
EATE :-"j NBS 


IF LEN (NBS) < 1 THEN 420 


INPUT "DO YOU WISH TO EXEGUT 
E IT AT THE END? = (Y/N) "AS 
IF LEFTS (ASwIn < & “"Y" THENY 
eat. t 

(HOME : PRINT “INPUT COMMANDS 

TO STOP TYPE *RETURN’ ALO 

NE“ 

FOR I = G TQ 255: GOSUB 1159 
:ASCI) AS: IF At’ =" THEN: 
490 

NEXT :1 = 1-12 
Asi-i 


PRINT D$;OP%: PRINT Dt;WRe 
PRINT Li "REM FILE “:NBS:L = 
Le 10 P g 
PRINT Li" PRINT CHRS¢4) 2" CARS 
(34); “OPEN "iNBSs CHRS (34): 
L=t + 10 

PRINT Li “PRINTCHRS(4):"5 CHRS 
‘(74735 "DELETE “sNBS; CHRS (34 
r:L = L + 10 

PRINT Li "PRINTCHR®(4)3"3 CHRS- 
(34); "OPEN ":NBS: CHRS (34) > 
L=t+10 

PRINT L; "PRINTCHRS(4)5 "3 CHR: 
{24)3°WRITE “3NBS: CHRS (354) 
7L =L + 10 

FOR § = 0 TO A: PRINT L;" PR 
ANT "3 CHRS (34);AS(1); CHRS 
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576 


750 
7éy 
770 
7BO. 


790 
800 


810 


820 


830 
840 
aso 
860 
B70 


ego 
890 


90 


210 
920 
230 
740 


FG 


PhO 
Eke) 


Sau 
996 


10Gu 


1010 PRINT DSiELs: 


1920 


@34):L = L + 10: NEXT 

IF As = "Y" THEN PRINT L3 “PF 
RINTCHRS (4)3"%% CHARS (342; "EX 
EC "5NBS; CHRS (34)aL = L + 

10 

PRINT L3"PRINTCHRS(4)3°3 CHRS 
(34); “CLOSE "3NBS; CHR (34) 
sh] E+ 10 5 

PRINT D%;CL$: GOTO 1249 

GOSUB 670 

PRINT L3 “PRINTCHRS (433"3 CHR 
(34); "DELETE ARRAY “;NBS; CHRS 
(34):L =L + 10 

PRINT L3"PRINTCHR$(4)3"%3 CHRS 
{34)3;°OPEN ARRAY "3;NB%; CHRS 
(34):L = Lb + 10 

PRINT 13 “PRINTCHRS (4) 5"5 
(34); "WRITE ARRAY "3; NBS; 
(34):L = Lb + 10 

FOR I = 1 TO Az PRINT L3 "FOR 

srs s"ACL, Og 1) TOs ALLS 

3:4 = L * 10: NEXT 
PRINT L; "PRINT" NBS5 "("3,: 
I= 1 TO A: PRINT "1"315 
: NEXT : PRINT CHRS (8)5 
:L=t+ 10 

GOTO 830 

REM SUBROUTINE Fh os 
HOME : INPUT “ENTER THE NAME 
OF THE ARRAY :-";NBS 

IF LEN (NBt) < 1 THEN 680 
INPUT "HOW MANY DIMENSIONS 7 
"5A 

IF A > 9 THEN HOME =: 
“ARRAY TOO COMPLEX, 
": GOTO 700 

FOR I= 110A 7 
HOME : PRINT “ENTER THE EXTE 
NT OF THE DIMENSION” 

PRINT “IN THE FORM *FROM?,*T 
O°": INPUT ACE,O).ACI, 1): IF 
ACI,1) < ACI,O) THEN PRINT 
“THEFIRST DIMENS! ON MUSTBES 
MALLERTHANTHESEC ON D™: FOR ~ 
J = 1 TO S000: NEXT : GOTO 7 
30 : 
NEXT 

PRINT D¢;0P$: PRINT DSi WRS 
PRINT L3"sREM ARRAY "NBS:L = 
tu + 10 

PRINT L3 “PRINTCHRS (4) i."%¢ CHRS 
(34) "OPEN ARRAY "NBS; CHRS 
(34): = + 10 

IF 1% = 4 THEN RETURN 
PRINT L3 "PRINTCHRS (4) 5 "5 
(34)5 "READ ARRAY "“iN5S: 
(34):L =L + 10 

FOR I = i TO A: PRINT Lj "FOR 
IMs 15 "="5ACI,0)5" TO "GACT. 
1):L = L + 10: NEXT 

PRINT 3 "INPUT"; NBS5"("53: FOR 
I = 1 TO A: PRINT “I"5 15%, %% 
: NEXT : PRINT CHRS (8)3")" 
2 =L +10 

FOR I = 1 TO A: PRINT bj !NEX 
T":L = L + 10: NEXT 
PRINT L; “PRINTCHRS (4) 5 "5 
(34); "CLOSE ARRAY "3;NB%; 
(34):b =i + 10 

PRINT D$;CL* 
GOTO 1240 
HOME : INPUT 
—"; NBS 

IF LEN INBS) < L THEN 870 

FoR I = 1 TO 25S: HOME : PRINT 
“ENTER NAME OF VARIABLE "31: 
PRINT “?RETURN’ ALONE TO FI 
NISH :="; 

INPUT “"ZASCI): 
‘ THEN GOTO 920 
NEXT t= 1-1 

A=1I-1 

PRINT D3$;O0P%: PRINT 0%; HRs 

PRINT Ls “PRINTCHRS(4)5": CHRS 
(39) 2 "OPEN “INES; CHR (24): 

L = * 10: IF 1% = 5 THEN RETURN: 


CHRS 
CHRS 


PRINT 
SIMPLIFY 


CHRS 
CHR 


CHR 
CHRS 


“NAME ‘OF FILE 


IF AS4I> = 


PRINT Li “PRINTCHRS (4) 5 °°5 
{3495 °DELETE "3NBSs CHRS 
a:b _ + 10 

JF 1% = S THEN RETURN 
PRINT Li “PRINTCHRS (4) 2°35 
(34): "OPEN "3NBS: 
L=tl +10 

PRINT L: “PRINTCHRS(4)3 "5 
(34) .°WRITE "NES; 
7L =L +10 

FOR 1 = 1 TO A: PRINT L3"“PRI 
NT “2As¢1o:L = L * 16: NEXT 


CHR? 
(34 


CHRs 
CHRS (34): 


CHRS 
CHRS (34): 


PRINT Li“PRINICHRS (40.3% CHRS 
(34); "CLOSE "iNBS: CHR (34> 
2L iL +10 

GOTO 1240 
GOSUB 870 


124¢ 


i220 
1230 


£240 


1250 
1260 


270 


CHR 
CHRS (34): 


PRINT 3 “FRINTCHRS (4).5 *5 


(34) 3"READ “3 NESs 
(LS (bh cays 
FOR I = 1 TOA: 
PUT "ZAS(ID:L = L + 
: GOTO 1000 : 
HOME : PRINT "PLEASE WAIT Ai 
MOMENT-——" 
PRINT DS3OP$! PRINT DSi WRe 
PRINT “RENAME “3 NAS: ". ORIG! 
NAL ";NAS 
PRINT “SAVE “3NASs 
PRINT “HOME:LIST" 
PRINT “NOMON C.1,0” 
PRINT "DELETE TEXT FILE 
PRINT DS:CL* 
PRINT D$;"EXEC* TEXT FILE? 
NEW 
AS) a : 
X= POS (0):¥ = 
IF X > 40: THEN 
nl 
GET xs. 
IF X$ = 
RETURN 
IF X¢ = CHRS 
OQ THEN AS = AS + 
“sCHRS(34)5"° + 
= 1: GOTO 1230 
IF X# = CHR (34) AND F2 = 
1 THEN AS = AS + CHRS (34) + 
"$CHRS(34)5":F2 = 0: GOTD 12 
30 
At = At + XS 
POKE 34,X: POKE 37, ¥e PRINI 


X%;1 GOTO 11460 
HOME : INPUT “SUBROUTINE (¥ 


JN) TS AS: IF LEFT® (AB,I) & 
“Y°" THEN 80 

PRINT D$%;O0P$: PRINT D&;WRS 

PRINT Li "RETURN':L = Lo 19. 


PRINT L3 “IN 
10% NEXT 


PEEK 
Yes Ve = 


(37) 
Yer 


CHRe (13). THEN PRINT 
(34) AND F2 = 
CHRE (34) % 


CHRS (34);F2 


RBINT DS;CL$: GOTO BO 


ICATALOG 


DISK “VOLUME O01 


HELLO : 
MENU CATALOG 


002 PRINTSET 
010 FARLIE 


DrPParrwrnyd 
sO 
3° 
wu 


TEXT FILE 

DOS WRITER 
EXAMPLE 2 

EXAMPLE 


JLOAD DOS WRITER 
3100 GO TO 280:REM MENU SUPPRESS 


RUM 


bOS WRITER 


PLEASE 1WELT A MOMENT 


NAME OF PROGRAM 


STARTING FROM WHICH LINE 


ENTER ITEM NO, 1 
:-EXAMPLE 


21008" 


WHICH DISC DRIVE (1 OR 2) 1 
SUBROUTINE (Y/N) BN 


ENTER ITEM NO. 2 


ENTER NAME OF EXEC FILE YOU WISH TO. 
CREATE :-EXAMPLE EXEC 

DO YOU WISH TO EXECUTE IT AT THE “END? 
CY/NDY 


ANPUT COMMANDS « TO STOF TYPE. * RETURN? 


ALONE 
CATALOG 


SUBROUTINE (Y/N Pht 


ENTER L-TEM. NO. “2? 


NAME OF FILE :-VARIABLES 
ENTER NAME OF VARIABLE 1. 


*RETURN’ 


ALONE TO FINISH : =A 


ENTER NAME OF VARIABLE 2 


* RETURN? 


ALONE TO FINISH :~2 


ENTER NAME OF VARIABLE 3% 


>RETURN’ ALGNE TO FINISH =:—As 
ENTER NAME OF VARIABLE 4 
*KETURN* ALONE TO FINISH :-Z¢ 
ENTER NAME OF VARIABLE 5 
"RETURN? ALONE TO FINISH :-N% 


ENTER NAME OF VARIABLE & 


“RETURN? 


ALONE TO FINISH :-A 


ENTER NAME OF VARIABLE 7 


SRETURN* 


ALONE TO FINISH = 


SUBROUTINE (Y/N? ?N 


Open file: Apple=_==== 


(listing-Continued on next page) 


ere nen file: Apple 


{listing continued from previous page} 


ENTER ITEM NO. 4 
ENTER THE NAME OF THE ARRAY :-A% 
HOW MANY DIMENSIONS 72 f 
ENTER THE EXTENT OF THE DIMENSION 
IN THE FORM ’FROM’,’ TO? 
1.5 
ENTER THE EXTENT OF THE DIMENSION 
IN THE FORM *FROM*:,* TO ; : 
71,4 
SUBROUTINE (vi) 2N' 


ENTER ITEM NO. 4 
ENTER THE NAME OF THE ARRAY :-& 
HOW MANY DIMENSTONS 72 
ENTER THE EXTENT OF THE DIMENSION 
IN THE FORM *FROM*,’TO’ 

Piys 

ENTER THE EXTENT OF THE DIMENSION, 
IN THE FORM ‘FROM,’ TO? ? 
?1s2 

SUBROUTINE ¢¥/N},?N 


ENTER (TEM NO. 4 
ENTER THE NAME OF THE ARRAY 1-C% 
HOW MANY DIMENSIONS 71 
ENTER THE EXTENT OF THE DIMENSION 
IN THE FORM *FROM’,?T0° : 
PL, 24 
SUBROUTINE #¥:/N).?¥ 


ENTER ETEM ‘NO. °7 
PLEASE WATT A MOMENT--- 


ILOAD ORIGINAL ‘EXAMPLE 
ILIST 


10 REM THIS TESTS OPTIONS 1-4 
29 A = 1:2 = 26:AG = “HELLO"?Z$ = 
r “GOODBYE":N% = 14:VA = 12.34 


30) DIM A%(S,4),8(3,2),C8(24) 

40 FOR 1 = 1705: FOR J = 1 TO 
AsAZCI,S) = 5 * I + Js NEXT 
: NEXT 

30 FOR 1 = 1 10.3: FOR J = 1 TO 
2:B(I,J) = 1.1 # 1 + Js NEXT 

" + NEXT 

$0 FOR I = 1 TO 263C#¢Iye= STRE 
(i): NEXT : 

70: GOSUB 1000 

BO END. 


ILOAD EXAMPLE 
LIST 


10, REM THIS TESTS OPTIONS 1-4 
20/A = taZ = 26:AS = "HELLO"Z7% = 
“BOODBYE"3N% = 14:VA = 12:34) 


3O DIM AACS, 4), 8(3, 2) ,0# (24) 

40 FOR 1 © 1705: FOR J = 1 TO 
4:AZ01,J) = Se 1 + J: MEXT 
: NEXT 

SO FOR } 3 1 TO 3: FOR J = 1 TO 
2:B(I,du = 1.1 % 1 + J: NEXT 
: NEXT 2 a 

60. -FOR [ = 1 TO 26:cstr¥ = STR 
(1): NEXT 

70 GOSUB 1000 

80 END A Leriied 

1000 PRINT CHR 473" CATALOG, Dg 

1010 REM FILE EXAMPLE EXEC 

1020 PRINT CHRS (4);"0PEN EXAMP 
LE Exec" 

1030, PRINT CHRS #4))"DELETE EXA 
MPLE EXEC“ 

1640 PRINT CHR® (43:"OPEN EXAMP 
LE Exec" 

LOSG, PRINT CHR? (4)3°WRITE Exar 
PLE EXEC" 

1060 PRINT “CATALOG” coe 

f070 PRINT CHRS (4)3“CLOSE Exam 
PLE EXEC" 

1080 PRINT CHRS (43.7 "OPEN VARIA 
BLES" : 

1090 PRINT CHRS (4)4 “DELETE VAR 
IABLES" 

1100 FRINT CHRS (4);"O0PEN VARIA 
BLES" 

LLiG) PRINT CHRS 64/3 "WRITE VARI 
ABLES” 

TL20. PRINT A 

1130 PRINT Z 

1140 PRINT AS 

1150 PRINT Z% 

1160 PRINT N% 

1170 PRINT A 
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1480 PRINT HRS (4)4'“CLOSE VARI 
ABLES" 

1190 REM ARRAY a% 

1200 PRINT CHRS (41;"0PEN ARRAY 

az" 

4210 PRINT CHRS (4)45 "DELETE ARR 
AY AZ" 

1220 PRINT CHRS: (425 "OPEN ARRAY 

ax 

£230 PRINT CHRs. (4)3;WRLTE ARRA 
Y AZ" 

1240 FOR Ii s1T05 

1250 FOR 12 = 1 To 4 

1260 PRINT AZ{11,123 

1270 NEXT 

1280 NEXT 

1290 PRINT .CHRS (423"CLOSE ‘ARRA 
¥ Ax" j 

1300 REM ARRAY. B 

1310 PRINT CHRS (4) "OPEN ARRAY 


BY d 

1320 PRINT CHRS (49% "DELETE ARR 
AY B" 

ESs0 PRINT -CHRS (45 5."OQPEN ARRAY 
BY 

@540 PRINT CHR$e (4)4°WRITE ARRA 
Y BY 


1350 FOR 11 = 1 103 

ise0 FOR 12 = 1 TO2 

1370 PRINT .BG11, 12>. 

1380 NEXT 

1590 NEXT 

409 PRINT CHRS (4);"CLOSE ARRA 
vp 

1410 REM ARRAY C+ 

1420 PRINT CHRS (4)5“OPEN ARRAY 


cs" 

1430 PRINT CHRS (4);"DELETE ARR 

_ AY cs* ; 

£449 PRINT CHRS £4)4 "OPEN ARRAY 
cs” ae 

1450 PRINT CHR® (4) P“WRITE ARRA 
¥ cH” 

1440 FOR Il = 1 TO 26 

1470 PRINT C#¢11) 

1480 NEXT ; 

£490 PRINT “CARS (4)34CLDSE ARKA 
¥y cs” 


'S0G RETURN, 
t 


JLOAD DOS WRITER 
1100 GO TO 260:REM MENU SUPPRESS 


RUN 
DOS WRITER? 


PLEASE WAIT iA MOMENT 


ENTER ITEM NO. 5S 
NAME OF PROGRAM i-EXAMPLE 2 


BTARTING FROM WHICH LINE 1-1000 
NAME OF FILE :-VARIABLES 
ENTER NAME OF VARIABLE 1 
*RETURN’ ALONE TO FINISH i-X 
ENTER NAME OF VARIABLE 2 
*RETURN’ ALONE TO FINISH :-¥ 
ENTER NAME OF VARIABLE 3 
*RETURN’ ALONE TO FINISH 3-X# 
ENTER NAME OF VARIABLE 4 
*RETURN’ ALONE TO FINISH :~-Y$ 
ENTER NAME OF VARIABLE 5 
*RETURN’ ALONE TO FINISH :=Z% 
ENTER NAME OF VARIABLE & : 
*RETURN’ ALONE TO FINISH :-~-ZZ 
ENTER NAME OF VARIABLE 7 
*RETURN’ ALONE TO FINISH-:- 
SUBROUTINE (¥/N) 7N 


ENTER ITEM NG. & 
ENTER THE NAME OF THE ARRAY :-X% 
HOW MANY DIMENSIONS 72 
ENTER THE EXTENT OF THE DIMENSION 
IN THE FORM ’FROM’.‘TO* 
PbS , me 
ENTER THE EXTENT OF THE DIMENSION 
IN THE FORM "FROM’,’ TD? 
71,4 
SUBROUTINE . (¥/N):2N 


ENTER ITEM NO. & 
ENTER THE NAME OF THE ARRAY :~Y 
HOW MANY DIMENSIONS ?2 7 
ENTER THE EXTENT OF THE DIMENSION 
TN THE FORM ‘FROM’ ,’ TO” 
Pies 
ENTER THE EXTENT OF THE: DIMENSION 
‘IN THE. FORM °FROM?,* 70° 
1.2 
SUBROUTINE (¥/N3:?N 


ENTER ITEM NO. & 


= = aS ee 


ENTER THE NAME OF THE ARRAY :-74 
HOW MANY DIMENSIONS 71 
ENTER THE EXTENT OF THE DIMENSION 
‘IN THE FORM “FROM*,* TO’ 
Ply 2 
SUBROUTINE ¢¥/N7:7¥ ~ 

ENTER TREM NG: 7— 
PLEASE. WAIT©A MOMENT~—— 


JLOaD ORIGINAL EXAMPLE 2 


ILIST 

10 REM THIS TESTS OPTIONS 5-4 

BOX = O:Y = OrxXs s YH SS Zy 
= 0:22 = 0 


BO. DIM X4(5,4), 63, 2%; 284267 
46 GOBUB 1000 
SO PRINT "1=";%: PRINT "26="3¥i PRINT 


"HELLO="3X$: PRINT "GOOOBYE= 
"g¥s: PRINT "14="3 2%: PRINT 
"12. 354="522 

GO PRINT “23="5X%64,3); PRINT "3, 
-22"5Y62,19: PRINT “20="5 236 
20) 

oO END 


JLOAD EXAMPLE--2: 
JLIST 


10 REM THIS TESTS OPTIONS 5=6 
20;X = O:Y = O:XS— “Ms Ys = NE ZK 
= 0:22 = 9 
ZO DIM XZ%(5, 4), ¥C3,2), 78 (28) 
40 GDSUB 1000 : el 
S50 PRINT “1="3X: PRINT “26="n¥ PRINT 


“HELLO="$X8: PRINT "“GODDBYE= 
"$¥$: PRINT "145"32%: PRINT 
"12. 34="5 22 

60) PRINT “23="5X%(4,3): PRINT “3 
~22"5Y42,1)2 PRINT “20="5 25% 


20) 

70 END , 

1000 PRINT CHAS $4)%),"GPEN VARTA 
BLES” 

L010 FRINT CHR® (4%s"READ VARTA 
BLES" 


1020 INPUT x! 
1030 INPUT Y 
1040 INPUT X% 
1050 INPUT Y$ 
1060 INPUT 2% 
1070 INPUT 22 
1086 PRINT CHRS 44);4CLOSE VARI 
ABLES" 
3090 REM ARRAY X% 
1100 PRINT CHRS (4); "OPEN ARRAY 
xy" 
1110 PRINT CHRS {4)3;°READ ARRAY 
xy" 
1120 FOR 11 = 1 To 5 
1130 FOR 12 = 1 TO 4 
1140 INPUT X4%¢11512) 
1150 NEXT 
1160 NEXT 
#170 PRINT CHR (4); "CLOSE ARRA 
Y Xz" 
1180 REM ARRAY ¥ : 
1190 PRINT CHRS (4)5"DPEN ARRAY 
- 
£200 PRINT. “CHRS. (4) “READ «ARRAY 
ye 
1210 FOR 11 = i To 3 
1220 FOR 12 = 1 TO 2 
1230 INPUT Y¢11i,12) 
1240 NEXT 
1250 NEXT 
AZ60 PRINT GHRE %4¥%5 "CLOSE -ARRA 
y yu 
1270 REM ARRAY Zs 3 
1280 PRINT CHRS (47; "OPEN ARRAY 


ze" 
1290: FRINT “CHRS (423 "READ ARRAY 
zs" 
1360 FOR 11 = 1 10 26 
4310 INPUT Z$(11) S 
1320 NEXT : 
1336 PRINT “CHR? (4)3"CLOSE ARRA 
y zs" 


‘B40 =RETURN. 


ILDAD .EXAMPLE 
JRUN 


fcontinued on.page 144) 


PRACTICAL COMPUTING March 198: 


this office of the “ future is the powerful 
new ‘‘double density’’ Osborne 1] portable 
computer with 64k memory, two 200k 
disc drives and built-in monitor The 
Osborne is linked to an Olivetti Praxis 30 
lleps daisy-wheel printer/ typewriter for 
printing your work superbly. In addition 
you get software (sold elsewhere for up 
to 800) to make your office of the 
future into a word-processor 
». ora financial planner. 
Dy And as a special bonus 
as we add the exciting 
new UCSD Pascal. 


The Olivetti Praxis 30 is a new style 
mw clectronic typewriter with its own 
of mee automatic erase, and a double 
a keyboard which 
gives you 14 
extra characters. 
Use your Praxis 
, on its own as a 
prestige easy-to- 
SS —— use typewriter, 
or plug it into your Osborne and 
use it as a high quality 
computer printer. 


A member of the C/WP Group 
104-106 Rochester Row, London SW1 
Telephone: 01-828 9000 


O-COMPUTERS a 


PRACTICAL COMPUTING March 1983 


DOUBLE DENSITY 
OSBORNE AND 
PRAXIS 


THE OFFICE OF 
THE FUTURE TODAY 


Your Osborne and Praxis are a 
remarkable combination. The 
machines are so portable 
you can carry them both 
home instead of working 
late. Plug them together 
slip the Wordstar/ 
Mailmerge disc into 
the drive and you have 
a word-processor 
with twice the 
capacity of earlier 
Osbornes. Change 
discs for Supercale 
and you have the 
power of a dozen clerks 
for your budgets. Then Osborne 
types your work perfectly 
on Praxis. 
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(listing continued from page 142) 


DISK, VOLUME 001. 


007 
007 
002 
010 
O17 
006 
0s 
HO2 
006 


HELLO f 

MENU CATALQS. 
PRINTSET 

FARLIE 

DOS WRITER 
EXAMPLE 

EXAMPLE 2 

ORIGINAL EXAMPLE 2 
ORIGINAL EXAMPLE 


HP SLDDrDeD 


IRENAME ARRAY AZ.ARRAY X% 
RENAME ARRAY B,ARRAY Y 


— 


(continued from page 140) 
used after the end of program 2 to show the 
store files. 

The fact that this utility does not: tie in 
with commercial practice saddens me, but 
that will not stop me from using it. The 
average commercial coinputer department 
is hampered more by its existing user 
software than by any other single liability, 
and redesigning with the inclusion of high- 
level generators like this would clear a:lot of 
dead wood. 


Date validation 


Maurice Farlie of Balham, south London 
writes criticising Robin Kanagasabay’s 


Apple Stock suite published last August: “I, 


fully laud Robin Kanagasabay’s intention 
to ‘ensure that the program is easy to use 
and to make the operating environment 
friendly. Unfortunately, 1 think he has 
failed lamentably in some areas. 

“The program displays an almost ‘total 
lack of data for creating or modifying stock 
records, a potentially disasterous omission 
in any system. Garbage data, duplicate data 


Date validation: 


LOAD FARLIE: 
ILIST 


29400 REM vesed DATE SUB! evens 
29410 REM MTH BEGINNINGS & DAYS 
IN MTH FOR NON-LEAP YR 
29420 DATA  001,052.060,091, 121 

» 152, 182,213,244. 274,305, 335 


23920 PATA 31, 28,51,30.31, 30,3, 
1.31.30.31.30,31 

29440 DIM MTHBGN(12).D¢SMTH(12) 

29450 FOR I © 1 TO 12: READ MTHB 
GN(T): NEXT 1 

29460 FOR I = 1 Td 12:.READ DySn' 
THQI): NEXT I” 

Pe4e0 RETURN 2 

27A90 REM wenes- END DATE SUD +2 
eo 

gases REM 

29500 REM +4¢68eGET DATE SUB™ +? nie 


29320 PRINT + INVERSE : PRINT "E 
NTER NEW DATE (DD/MM/YY) THE, 


N “RETURN’“: NORMAL 

7550 LET SROW = PEEK (37) + 

7540 LET SCOL = 3: HTAB SCOL: “CALL 
- 868 

29845 LET CCNT = 0 

28BSY LET INPS = "/*; REM TO EN’ 


ABLE B/S TO 1ST CHAR ENTERED 
Fost) FOR CNT =. TO: REM +0) 


SS70 GET CHS 


29580 IF CHS « _ CuRS ¢8h THEN! 
GOTO 29590 

fese@s: LET SCOL = SCOL ~ 1: HTAB 
SCOL: CALL - 868 

29884 LET CCNT = CONT ~ Y=: LET © 
NT = CNT -~ tf © 

25586 LET INPS LEFT# (INES, (CEN 
cINPS? - 1)? - : 

29589 GOTO 79570 

29590 TF CHS = EHR. ¢13) AyD CN 
Tes 


THEN” LET INFt*= TYPS 
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TRENANE ARRAY Cs, ARRAY 28 
JRUN EXAMPLE 2 

1=1 fi 

26R26 

HELLO=HELLO 
GOODEYE=GOODBYE 

14514 

12.34=8 

23=23 

3. 203.2 


20226 


JEXEC EXAMPLE EXEC 
1 


c= = 


in fields which are used subsequently for 
searching, a record length exceeding 60 
bytes and reports corrupted by fields which 
are too long are all practical possibilities. 
“Nor is 
‘friendly’ when it does reject input as 
invalid. There is a price to pay in any 
program. This one needs over 11K of 
memory already but I suggest proper input 
validation is a necessary cost in any 
program with serious pretentions. ] ought 
to admit my own extensive background in 
data processing, including some years as a 
systems designer and more recently in 
programmer training, though I am a 
relative newcomer to the world of micros.” 
Mr Farlie coincidentally offers a date- 
validation routine which, he says, properly 
validates the user input, allowing the user to 
omit leading zeros, and works for any date 
between January 1, 1901 and December 31, 
1999. Output from the main routine are two 
fixed-length strings containing the date in 
Gregorian DDMMYY and Julian YYDDD 
forms, They can serve as inputs to other 
date routines such as determining the 


"7"; GOTO 29640 
IF ASC (CHS) « 47 OR ASC 
(CH8) = S7 THEN GOTO 77410 
29602 PRINT CHS; 
29603 IF CHt = “/" THEN 
1 © 0: GOTO 29620 
IF CONT < 2 THEN CCNT = 
_ NT + tz GOTO 29640 
79610 LET MSGs = “ILLEGAL CHAK”: 
GOSUB 30000: GOTO 29576 
IF RIGHTS (INPS.1) = "/" 
LET MSGS = “INVALID SEQUENC 
; E*: BOSUB 30000: GOTO 29570 
2944u LET SCOL = SCH + 1 
29645 LET INPS = INFS + CHS 


27600 


‘LET CCN 
297607 £c 


29520 THEN’ 


29650 NEXT CNT 

29660 TAB ( LEN LINPS) + 5): LET 
MSGS = "OK“: GOSUB 30190 

29670 IF REPLYS = “N° THEN VTAB 


SROW; GOTO 27540 
29700 REM STORE IN GDTES. DDNMYY 


29705 LET GDTE+ = ~" 
29710 LET CCNT © © 
29715 LET INPS = 
LEN (INPS) - 19): 
; P OFF LEADING ~/* ; 
29720 FOR I = 1 TO LEN (INPS) 
29730 IF MIDS CINPS.1,1) © 2 * 
¢" THEN CCNT = CCNT + 1: GOTO 
29770 
IF CCNT = 1 THEN LET GDTE 
4° QDTEt + “O" + MIDS tINP 
4.1 © 1,1): GOTO 29740 
29750 LET GDTE+ = GDTES + 
{INPS. 1 = 2,2) 
‘29760 LET CCNT = 0 


RIGHT+ (.INP4.t 
R&n STKE 


29740 


MIDs 


29770 NEXT 

29780 LET OD = VAL (¢ LEFTS (GDT 
Et.2)) Z 

29790 LET MM = VAL { MIDS (GDTE 
%.5.2)) 

29600 LET YY = VAL ¢ RIGHTS (GD 
TES.2)) 

29835 LET LYR = ¢¥¥ 4 4 = INT 4 
vy # 4)) 


29849 «LET SCOL = LEN (INPS!- +2 


29885 VIAB-SROW- HTAS SCOL: CALL. 


the program particularly | 


—— =Open file: Apple= 


DPSt VOLUME .ciet- 


ia] 
B 
A 
A 
T 
A 
A 
A 

i 
* 
A 

1 

I 


ou? 
O07 
ont 
O10 
eur 
G17 
O06 
O05 
ouz 
g0o2 
002 
v0o2 
oo? 
006 


HELLO 

MENU CATALOG 
PRINTSET 

FARLIE 

EXAMPLE EXE 

DOS WRITER 
EXAMPLE 

EXAMPLE 2 
VARIABLES 

ARRAY X% 
ORIGINAL EXAMPLE > 
ARRAY Y 

ARRAY Z$ 
ORIGINAL EXAMPLE. 


| number of days between two. dates or 


generating the date in the form: 

THURSDAY 20TH AUGUST 1982" 
Numeric variables containing day, month 
and two-digit year numbers are alsc 
available. 

Occasionally, the wrong date or an 
incorrect character is keyed in. Line 29600 
automatically rejects invalid characters. 

Users can backspace over one or more 
characters — lines 29582 to 29588 — anc 
can also reject the date input and start agair 
— lines 29660 to 29680. For the purpose of 
displaying messages and repositioning the 
cursor, SRow holds the line number anc 
SCol the column number of the curren 
cursor position. The date is built up in Inp$ 

Having keyed and tested the routine 
think Maurice Farlie shows a touching faitl 
in users not backspacing beyond their firs 
input character. I hereby declare open the 
Apple Pie Date-Validation Routine o: 
1983 contest, winner to be declared strictly 
on merit. Comment on Maurice Farlie’: 
contribution should:be limited to no mort 
than 250 words. 


~ 868 

“29850 IF mm ¢ = 6 OR MM 12 THEN 
LET MSG = “MTH INVALID": “GOSUE 

__, 30000: GOTO 29540 

.29870 IF DD = 0 OR DD DYSHT 
Himm) « (LYR AND MM = 2) THEN 
LET MSGS = “DAY INVALID": GOSUB 
3o000: GOTO 29540 

22880 #1F YY = © THEN LET MSGS = 
“ZERO YR NOT ALLOWED”: GOSUB 
30000 GOTO 29540 

‘29900 REM «CONVERT DATE TO Jui 
TAN FORMAT 

29905 LET JDTES = STRs \¥vY * 10 
00 + MTRBGN(MN) * DD & (LYF LAND 


MM i 2) = 1? 

‘29910 LF LEN (JDTE$} = 4 THEN J” 
DTEt = “O" # JDTES 

29980 RETURN A 

29990 REM sees EWD GET DATE SU 

_ Basan ae Bi 

$0000 REM *see0e GET INFUT ERROR 

SUB seene 


30010 VTAB SROW: HTAS SCOL + 2 
30015 FLASH : PRINT 45G$3 CHRY ¢ 
7? 
30020 FOR 1 = 1 TO 1500: NEXT 1 
30030 NORMAL : VTAB BROW: HTAD S 
COL: CALL - 846 
30090 RETURN 3 
30045 REM sa%eeEND GET INPUT ER 
ROR SUB teow 
30048 REN 
30100 REM me#ee PRINT M58¢% GET 
V¥/H SUB eeene 
INVERSE : PRINT MGG¢ + ‘OF 
(Y7N)D "4: NORMAL 
30130 LET SROW = PEEK (37) + k, 
30140 LET SCOL = PEEK (35) + 1 
PRINT REPLYS; 
1§ REPLYS = “Y¥° OR REPLYS = 
“N" THEN PRINT : GOTO 30190 


36110 


26150 GET REPLY: 
30160 


36170 LET MSGs = 
39000: GOTO 
20190 RETURN a. &. 
3019S REM *ee4e END PRINT MSG & 
- GET Y/N SUE weeee 
46198 REt 


“YAN ONLY?" Z 
30150 


GSOSUE 
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C/WP BITES £200 
OFF APPLE IIE 


Meet the Apple II B, the brand new ie |e — i— =— 
much improved version of the tried and 
trusty Apple II. The ‘‘E’’ has (almost) 
everything you ever wished the Apple had. 
The memory has been increased to 64k with 
an optional expansion to 128k. The keyboard 
has sprouted extra keys, making 63 in all, | 
with proper shift keys and four arrow keys to 
drive the cursor round the screen. The screen 
boasts capitals and lower case letters (40 toa 
line—or 80 with a low cost optional add-on). 
And for brilliant colour the ‘‘E’’ has a built-in 
PAL encoder—just add a modulator and it 
plugs straight into your colour television set.. 


The 80 column card is only £70 (no, it 
won’t work with the Apple IJ Europlus). For 
£150, you can buy another card which 
provides both 80 columns and an extra 64k of 
memory which switches in and. out as 
required. 


Prices do not include VAT. 


Apple II has. joined the big league. AppleME _ £845 £645 

But there’s one thing Apple Computer Bb cotemn core oo d= 
has not changed. The “‘E”’ still runs all (or ee ee 
almost all) Apple II’s enormous library of Ag Ma tei SI S170 160 
software without reprogramming or Disc drive with controller £545 £270 
adaptation. Alas, the ‘‘K’’ costs more than its Disc drive without controller 2245 820 
predecessor. But C/WP has had its way andis | C/WPContour 3 Mb _ £995 
cutting £200 off the recommended retail price. 6 Mb 1 anes 
The “E”’ is yours for a modest £645 plus VAT. a 12 Mb — oe 495 

Or if you prefer it, wecanstillsel you | _ —21Mb — £1995 
an old-fashioned Apple Il Huroplus at the old- | yfuttipian £185 £175 


fashioned price—499 plus VAT. 


OUR PRICES STILL 
TURN OTHERS GREEN 


108 Rochester Row, 
London SW1. L 
Telephone: 01-828 9000 
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SINCLAIR 
LINE-UP 


Press any key 
THIS SHORT MACHINE-CODE ROUTINE by P 
Horton of Havant, Hampshire waits until 
you press a key then returns the code of the 
key you pressed. 

The machine code is stored in a Rem 
statement 23 characters long and’is used by 


the line: 
LET A$= CHRS$.(USR 16514), 


A$ will contain the key pressed. 
| Press any key. 


-LOOP GALL KSCAN 
= 6.H 


of 25 points. 


To enter the machine code type in the 


Basic loader program and run it. Then | 


delete all the lines except line 10. The 
routine can also be used as a foolproof 
version of the old ‘‘press any key to 


| continue”’ routine. 


Music 

THE ZX-81 music program by M Wiseman of 
Downham Market fits into 4K. The notes 
are generated by the machine code stored in 
line 1. The length of a note is stored by Poke 
16516,n, where n is the length. The pitch is 
controlled by Poke 16518,n and the note is 
generated by USR 16514. Instructions for 
the program are contained in Print 
statements from line 1000. 


Spectrum games 

TWO SHORT GAMES and a machine-code 
routine for the Spectrum come from C D 
Henderson of Edinburgh. The first is a 
simple version of Asteroids; you use Z and 
X to control your ship as you move down 
the screen, scoring points. If you reach the 
bottom you return to the top with a bonus 


Music. 


| 


| 


——_ a 


A simple but fast version of the popul: 


‘game Brick-Out uses keys 6 and 7 to mov 


you down and up. Both programs conta 

colour, sound and user-definable graphic 

so ZX-81 conversion would be difficult. 
The machine-code routine is a fast sic 

scroll, unlike many others produce 

elsewhere: 

10 Clear 32499 

20 sor a = 32500 to 32561: read b: Poke 
a, 

30 Next a “a 

40 Data 33, 1; 64; 17, 0,-64, 1, 128, 21, 237 
176, 201 

It is called inside a For-Next loop. by 

RAND USR 32500 


Asteroid dodge 

ADODGE for the asteroids game comes fro: 
Justin Rowling of Sudbury, Suffolk. Tt 
scrolling is achieved in three steps: 


POKE 22692, 255 
PRINT AT 21, 31; ° 


| PRINT 


The Poke disables the automatic scroll. TI 
Print At moves the next print position o 
the screen, and the print moves the displ 
up one: | moves left and 0 moves right. 


booker, 


2 24 RAND +ao 


2 cos 
if PIs, BEEK Coeyv ¢ Ses RETURN + RE 


2 POKE 16520,i120 
3 GOSUB 1609 
19 DIM Z¢(2,5312) 
Be LET 
Bs bim ae (a3 
3@ CLS ' 
31 PRINT “NQTE="";N 
49 GOTO 8@ 
66 PRINT “NOTET" 
55 INP a 
69 LET N=A 
é as 56 BRIRT “TIME (@=END? ‘CHR 4 
19 REM 1254567690123456 78961 eS = =‘ % 
Be LET Ate CDbDe244 IDDESSFECESDe PS+INT (CODE Z$l1,NI716)) -CHRE | 
T4EQGSGOSCSCDBBGL2IC2SEFACICAa" 28+CODE il od N3-INT (CODE 2% 
$9 FRR S=16514 TG 16556 1/16) £16 
40 POKE A,CGDE 8$si6+4CODE AS(2)- a INPUT _¢ 5 THEN Sandiesa 
= @@ IF @&="  “ THEN GOTO 13@ 
eotexrae | ies LET B=CODE AGEIG4464C0DE A 
& s | a 
ae E89 7186 TF ©<@ OR @:255 THEN GOTO 5 
410 LET 2$(2,N} <CHRE (CODE AG O21. 
) ¥46-448+4CODE A$ iS) -28) 
120 PRINT AS 
13@ PRINT “PITCH {(Q@=REST) ="; CHRS, 
(264INT (CODE 2¢(2.N) 7161) i; CHRS 
120 DEF EN a()=INT,, ERNDEGLDe2 | {(BB4CODE ZS8(2.N) -INT (CODE Ze(2 
3 a= ati 40 IN 
123 LET S=FN AO | 150 IF Af=""-“ THEN GOTO 1582 
1409 CET ag="ee" G55 LET OsCODE ASEI6-448+00DE A 
218 PRINT AT 21,a;2% || (2) -26 
22@ PRINT AT 21,6; a& 456 IF @¢@ OR @>255 THEN GOTO = 
Rive". PRINT ae ee |) fee LET Z${@.N}=CHRE (CODE AS GE 
|| “888 PRINT AT Y-2,Z-ii" ) ¥16-4465+00DE A$ (3) -25) 
eet ae SCREENS (¥,z2)=°%" THEN L 1890 LET Neve? 
26S IF L=3 THEN GO SUB 2008 Bee FOR @=i TO Siz 
gee@.FET Zaz 4 UINKEY $="O") - CINKEY 210 POKE | 26516,,CODE ZKIE.AD 
= : eal 2 = 
275 BEEP .91.58 230 IF Z$ti,A)¢>" “ AND ZHIB Lh? 
28 LET X=X42 0 ae =""" THEN GOTO soa 
Tua eee Market a. To BO IF Seti Are® THEN GOTO 30 
‘ase GO-TO 1a5 350 RAND USA 1651 i 
ess PRINT AT Ysiz-@s FLASH 1; “SP H 26@ NEXT A 
@ GOTO 3a 
2@i@ FOR N=i Ta 5: BEEP .65,38a- ae Sar eat TO CODE ZECALAR) 
S50. PRINT AT OO; “SCORE x Ro aoe 
= A 238; “SCORE “3x 3206 GOTG 
BOSG FOR N=3 TG’ 400; NEXT fi 1@@0 PRINT eo NSTRUCTIONS™ 
cere ea cee Shere ones NO PITCH AS” B HEX DIGITS (EUG. 
2@4@ IF INKEY$="" THEN GO TO 2@4 '@@, 1A,FF) TG, CHANGE THE NOTE 
=eSe@ RUN (continued opposite) 
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(continued fron: opposite page) 


NO. TYPE A 


LENGTH VALUE GREAT 
ER THAN FF. 


TO PLAY TRE MUSIC 
TYPE 6@ FOR THE LENGTH. 

FO SAVE THE MUSTO 
TYPE A PITGH shee aaah os TRAN 


Fr OR LESS THA 
IF YOU DONT WANT TF 
ne Fi VALUE JUST PRESS N 


1020 PRINT “ 

1838 PAUSE Saree 
1946 RETUEN ee 
ROO@ PRINT “ENTER R NRAME™ 


BS 
2@29 IF Be="" THEN GOTO 3a 
2B@e25 FOKE LS358. 255 
2636 SAVE E¢ 
2640 IF PEER 16590¢3255 THEN PRE 
NT “FOUND “IBS 
2050 PRINT ..“RPRESS Neri" 
RSS FOKE 2152795. 
2050 PAUSE Sevres 
e97@Q GOTO Seb 


MOTE VALUES (C+ MESHES ¢ SUBBED 


ey Sete a FE is ES De DS 
= cA is ah Ft G4 7 

Se 43 FA BE a¢ &F 

SS Pak Gt Fe BD Te 

ied 65 2 Sc Fe SA 

G+ 59 ad ac A+ 46 

c 3a he 35 a Sg 

[i SS F os Ft 2D 

Ge 28 Fe SE Rt ag 


1 FOR asé@ To > oS 


~ patil 


On Ls a 


oh aed 2s 


vee bee Gaps 
“OQr 


Damp y 


® FOR y=3 TO 35; PRINY AT Ye 
@7 UR" AT BoBar ee AT 9 aoa 
EXT y 

72 IN 6 

7S FOR y=3 TO 15: PRINT AT w.2 
7; "RRA ¥,28, “RS AT 4,2ani “8: N 
EXT wu 

se ga ek AT 19. “scare hi -s 
care att* 

g@ INK "3 


as GO TAQ 2e6e 

180 IF SCREENS (8.b)="R" THEN LL 
ET d=-d: BEEP .@012,6: LEY s=s+t+320: 
PRINT AT 2@,5;S5;AT 26,24:e:aTr 2 
@,2S5;hs 

162 PRINT AT a.bs “@":s LET kKx-a- 
LEY dsb: LET a=a¢c 

139 IF a>=35 OR atc=el THEN BET & 
12Q@ LET b=h4cd 

139 IF 6:3=30 OR b=i THEN LET d& 
140 IF b=1 TREN GS To eHe 

15@ PRINT AT k.is* 

160 IF INKEY$="6" es P<1L3 THEN 


470 IF INKEYS="7" AND Pot FHREN 
206 


“SAT o+1,87° 
erk oae 


saa GQ TO 1a 


600 IF p=a OR pPtiz=8 OR PBDEs "ES 


EN GO TO 15e@ 

6@3 PRINT AT EK, a we 

60S IF s=988 THEN CLs BS ue 
+1: GO TO 65 

60? LET a=INT (RND#£S1 +2 

620 LEFT e=e+1: IF e@s:=f THEN GO 
Tra 28a 
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6S@ PRINT AT 21,@) "presm “SPACE 
eae Tees tes Gl 
pa? IF INKEYSis" “ THEN 60 TO G 


“ore PRINT AT ai. fel 


To 15 
3e8 PRINT YOUR 
uss PRINT Bae Shs is €' 
“918 IF $s=shs THEN Ler’ s=ns: PRI 
NT hs: FOR re TO 2@G: NEXT x: CG 


& 
SCORE 


i é 
10Q@@ SCGRDER 4: PAPER 3; INK 42: & 


SS 
2100S LET a¢="BREAKOUT @OC.0 Hends 
rsen" 


1097 PRINT ae Rar i 

3@10 FOR a=1 Ta LEN Eas ioe 35 

(3 TO 3),;: PAUSE S: NEXT 

202@ PRINT °°" " Move SUP > 
DOWN 6° 

1925 PRINT ‘*°°°7°; 


4€38 PRINT FLASH Ay -BRRSRERY BKE 
¥Y": FLASH @: PRUSE S 
4@4@ BORDER @: PAPER @. {BANK F: #8 
LS ; GO To 5 

FoR 

OR n=i44 Ta i495 
PGR f=a 7a 7 
REAG a: FPOKE USR CHRG unrer 
NEXT F 
NEXT n 


» 
fp 

She fe 
Nabe See - 


*S9 BI Lh eb ere 
Sup o 
oO 
B 
i 
mi 
sin 
held 
a) 
iy 
iS 
rR 
Fe 
& 

G 
At 


SHE 


MZ Dre 
S~ oI 


143118,8IN EECEEE 


g Vs PAPER an 
49 LEY ae=3: LEY G=@: cEF 2326: 


ET s=2 

@@ PRINT AT_alb; "#" 

al FOR c= 7a 

2B PRINT AT INT (RNGsd3 415,INT 

(BND 591)" 

23 ma 

Ba SLASH 4; 
ROID 2PNUWEH”. 

BS PAUSE age 

BS FOKE 32692,22 

3@ PRINT RAY 2, IH3 spesas 3 om 


Re 
$2 PRINT AT SA, INT tANDs3443 7% 
RIN 


R2 LET aS=INKEYs: PRINT AT 3, 
pas INT AY 221,8;°°: IF Cope 

REENS (a,bi=8@ THEN GO TO 1828 

ao IF ageux" THEN LEP K=ebyex:s FT 

Beal THEN LEY p= ne. 

o4 IF ea, Bae THER RET b=b-ni FT 
B<S THEN & b= 

* RS LET @=@7.85: if a@r2=inT ta 

2) THEN Ley a=ati: IF a=209 THEN 

GO SUB 1aee ss 

aoe PRINT AT ashi "@° RAT a-3. 8; 


SRINT AT 2. ky “ROTeE 
Pali 


jen ae ee 

41 IF sviS=INT (s7i5) THEN -€aQ 
TO obo To ae 

1@@ CLS PRINT s;" POInts'? ST 
BEG PRINT AT SA, INT (RNDsSa0 Rs 
“peas eo To 23 


Baw FLASH ats BaD AT i@,28;° A 

steroid Shower “: BSH 2 4 

31@ PRINT HT ap. Ss "ANY KEY FOC 

Bil PAUSE @ 
ais 

312 CLS : BORDER 7: INK @:° PRPE 


S215 Perini. tee THE QBJECF oF 
THIS GAME IS TOQAVQIC AR NEVER END 
ING ASTEROID SHOVER.YOU SCORE 
POINTS FOR THISAND WHEN YOUR ait 
P REACHES THE BdQTTOQM OF THE Str 
EEN YOU SCORE ABONUS 4 RETURN TO 


BER PRINT “‘“You move using: ” 


a5 PRINT “ oe 
34a PRINT AT 28.5; “ANY Rey roc 


BS2 PAUSE #2: sere ETURN 
L@@@ LET s=s+25 q 
4038 LET a@=3: RETURN 


Which one’s 


We choose the ACT Sirius 1 


So if you want to plan a system, install a system, 
develop an existing system or just want to know more 
about Management Information Systems — speak to 
Applied Micros and find out why we choose the ACT 
SIRIUS { to give you the full service, 


and we make it our business to know just what the 
best options are in the micro jungle. 
We specialise in Management Information Systems for 
large organisations offering a complete and comprehensive 
service to’financial and business managers. 


@ We will identify the hardware and 
software options 
@ We will design and develop systems to meet 
your needs 
@ We will train you and your staff 
@ And we back you up by giving 
ongoing support 
With a customer base that reads like the Times Top 1000, 
you can be sure that our systems specialists speak your 
language, no matter what the industry. 


Applied Micros 


Applied Micros Limited, The Genesis Centre, 
Birchwood Science Park, Warrington. 
Tel: (0925) 819939 


{SIRIUS is the registered fade mark of Applied Compute: Techniques (Holdings) pci) 


148 


Applied Micros also offer the following technologies and 
products: dBASE I, MicroModeller, SuperCalc, Multiplan 
Wordstar. .. Networking, Communications, Hard Disks. . . 
We are also a PULSAR SOFTWARE CENTRE. 


Cut out and post this coupon if you want to find out how 
your organisation can benefit from our experience in 


| Management Information Systems. | 
Name 

| Position ___ 8 es EEE | 
Name of Company 5 

| Address — _ | 


®@ Circle No. 261 
PRACTICAL COMPUTING March 1983 


re) pen file: AtaT 


which has to be taken into account -in | which is created by reading the Data 
addition to the one-byte cost per use. statement. After running the program, type 
A number of implications follow. First, | Print M$and look at the result. Our inability 


the variable names are held in the order you | to print it out prevents you from entering it 
| typedthem in, not the order they occurinthe | directly. 


| | program. Second, if you mistype a name The next part of the program draws 
and press Return, the mistyped word is also | something on a Graphics 8 screen with no 
AT ARI added to the variable-name table. Third, itis | text window. It means BufLen is equal to | 
: much more memory efficient to use | 7,680 bytes, the length of the screen 
variables than to use binary-coded decimal | memory. 
by Jack Schofield m | numbers taking up six bytes each. And The utility itself starts at line 1000. It only 


fourth, when you have finished the program | requires you to tell it how much memory to 
it does not matter what the variable names | save, BufLen, and that M$ contains the 


=— — ot = are. They need not even be different. machine-code routine that calls CIO to 
tT Tot eons Pave Vell perform the Save. To save to cassette instead 

BA tyly me (ee Screen save of to disc just change D:Name to “C:’’. 
= - Bob McConaghie has also sent a useful What about the load routine? Well, that is 


ne | Screen Save utility. Like Archimedes’ hat, | exactly the same, except for two Poke values 
THE FIRST Atari Open File — January issue | Some graphics screens take a considerable | and the fact that you change 8, which means 
— did bring a response, albeit a small one. | timeto draw. The utility uses thecentral[/O | Output, to 4, which means Input as follows: 
There is room for more so Atari users, send described in the operating-system manual. OPEN # 1,4,128,“D:SCREEN.SAV” 

imyour programs. It is run by a small machine-code routine | (continued on next page) 


Load and List Screen save. 
The first program to arrive was on cassette 10 DIM M$(6):REM Needed for small 
in three versions, requring CLoad, Load | | 20 REM machine code routine 
“C:” and Enter ‘‘C:’’. The programs were | | 30 FOR L=1 TO 6:READ A 
Originally saved using CSave, Save ‘‘C:” 40 M$(L,L)=CHR$ (A) SNEXT L 
and List "C: "respectively, and they are n0t | | itil atom aad eer es 
interchangeable. It is an interesting piece of 99 REM Small +3 f A ree 
versatility, but why have three ways to save Mah. POET AE ee emOnSt hatin 
and load programs? || 100 GRAPHICS 24 

CSave is the standard nfethod, and it| | 110 SETCOLOR 2,0,0 
saves a tokenised verison of the Basic 120 COLOR 1:REM Draw using colour one 
program. Tokenisation takes place when 130 FOR L=0 TO 154 STEP 4 


you press Return at the end ofa line, whichis P 
why, if you type in SE. and then list the line, 140 PLOT L+80,0:DRAWTO 256, 


the Basic comes back with the full Setcolour. 150 PLOT 80,L:DRAWTO L+80, 156 
That is, it just holds a token, and it looks up 160 NEXT L 
the meaning of that token, it has no idea| | 17Q BUFLEN=7680 
what you originally typed. || 190 GOSUR 1000 

The big advantage of using tokens is that it |” 200 END . 
is very memory-efficient because each 
token, with a couple of exceptions, takes up 300 REM ERROR HANDLING 
only one byte of RAM. Setcolour takes up 305 REM Should only be necessary when 
only one byte. Long variable names like | 304 REM restoring saved information 


Netcost take up only,one byte per use, after | | 349 pgp :REM Remove RETURN entry from stack 
the first use. 9 


There are three types of token, except Tor 320 GRAPHICS 0 
acouple of special cases. The three typesare| | 330 PRINT “ERROR- ™;PEEK (851) 
keywords, operators and variable names. | | 340 END 
Keywords can only be the first entry of a 1000 REM SCREEN SAVE UTILITY 
statement and Basic then supplies an! | 4919 REM Ensure that both M$ and BUFLEN 


invisible Let if you do not enter one. ome 
Operators like + and = will be mixed up 1015 REM are set before coming here 


with variable names in the rest of each| | 1020 HI=INT(RUFLEN/256) 
statement. Thespottable difference between 1030 LG=RUFLEN-HI*256 


them is that operators have their upper bit 1040 OPEN #1,8,128,"D: SCREEN..SAV! 
off and variable names have it on. This | | F ; 
means it is possible to have 128 variable 1050 PORE poe 11 7 
names in a program and the tokens will run 1060 POKE 852, PEEK (88) 
from 128 to 255 — one-byte numbers with 1070 POKE 853, PEEK (89) 
the upper bit on. 1080 POKE 854,L0 

So how does Basic know which variable 1090 POKE 857.HI 
name that byte stands for? Easy: it looks it | 1100 4 


CHANGE THESE LINES FOR 
THE LOAD ROUTINE 


1050 POKE 850,7 
1100 POKE 858, 4 


i 


up in the variable-name table, which has a POKE 858,8 ‘ 
starting address found from 1110 REM All set now call CIO 
PEEK(136) + 256* PEEK(137) 1120 X=USR (ADR (M$) ) 


Each time you type in a new variable name | | 1130 IF PEEK (851)<>1 THEN, 300: REM -ERROR 
Basic gives it a number and keeps a record of | 1140 CLOSE #1 

what it stands for — Netcost or whatever. 1150 RETURN 

This obviously has a memory overhead aes =a 
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| $2620 


(continued from previous page) 

Or, again, use ‘‘C:”’ for casseite instead. 
Now, send in your programs so we can all 

benefit from that nifty routine you have 

burnt midnight oi! on. 


List “C:” 

The difference between CSave and List 
“C:” is that a Listed program is still in 
ASCII character format and not tokenised, 
as is obvious if you list a program on the 
screen. Listing it to the cassette works ine 
same way. The disadvantage is that ior 
various reasons it is slow and takes up much 


more tape. But you can use it to perfect your | 


pr gram typing, and it also allows you to 
merge programs together. 

Take a program you have CSaved and 
CLoad it, then use Print Fre(0) to find the 
amount of RAM you have left. Save the 
program to another tape using List ‘‘C:’’, 


then type New to clear RAM. Rewind the | 


tape and type Enter ‘‘C:’’ to reload the 
Listed version. 

Now you should find that the program 
takes up less RAM, because when the lines 
were Entered, it was exactly as though the 
program had been typed in afresh. If you 
inspect the variable-name table the variable 
names will be in the order they appear in the 
program. Now CSave the program for 
future use. If you are a poor typist you will 
be surprised how much memory this routine 
saves. 

Note that before Entering a program you 
type New, whereas you do not have to do so 
if you type CLoad. CLoading a program 
automatically clears the previous one, 
whereas Entering one does not, so you can 
merge programs or add standard 
subroutines from tape, as long as both 


Quick tricks. 


32610 
FOR X=START TO VEND 
POKE X,155 

NEXT X 


32630 
32640 
32700 
32710 
32720 
$2730 


X=X+1 


32600 START=PEEK (130) +2564PEEK (131) 
VEND=PEEK (132) +256#PEEK (133) 


X=PEEK (136) +2568PEEK (137) 


IF PEEK(X)>126 THEN POKE X, 128:END 
X=X+PEEK (X+1) ;G0TO 32720 


programs have different line numbers. If 
two lines have t) same number, the last one 
entered replaces the previous one exactly as 
it does when you are writing a program. 

At this point you may wonder why I have 
not given you a complicated routine to 
inspect the variable name table. The reason 
| is that there is a very simple way of doing it. 
The Atari has a wonderfully simple I/O 
system where each device is addressed by a 
single letter: 

E — the keyboard/screen editor 
K — the keyboard alone 

S — the screen alone 

P — the printer 

C — the cassette recorder 

| D— the disc drive. 

If you want to send something to a 
different device you only have to change one 
letter. You can use these cassette routines 
with disc; or Save a program to the 
keyboard, though this is not a lot of use. 
However, as well as Listing a program to 
cassette you can Save one to the screen. 

If you simply type Save ‘‘S:’’ a tokenised 
version of your program will be displayed. 
Write a three-line program using the 
variable names Ted, Bert and Ernie and do 
this. Among the mess of tokens at the top of 
the screen, the variables will be there in 
character: form. That’s the. variable-name 
table. 

Using Save ‘‘C:”’ instead of CSave is 
simply using the general I/O instead of the 
| CSave system. It also saves the program in 
| tokenised form, but I’m not sure what else it 
| implies. There is a bug in Atari Basic: 
| sometimes the cassette buffer is not cleared, 
preventing CSave from working properly. 

The buffer can be cleared by issuing an 
LPrint statement first because Basic uses 


IOCB #7 for all CLoad, CSave and LPrint | 


‘Open file: Atari" 


operations, as explained on page 23 of the 
manual. If you don’t have a printer, don’t 
worry: LPrint will merely produce a 
harmless error message. Save ‘‘C:”’ seems to 
avoid this bug in CSave. 


Quick tricks 

One way to save memory by using token$ 
instead of floating-point numbers is to write 
a subroutine on the lines of: 
N1 = 1:N2=N1+N1:N3 = N2-+ NEN4= N2 
+N2:N5= ... 
Then each time your program needs a 
number, use your variable jnstead: 


10'FOR X=N2TO N10 STEP N2 


essentially adding an integer’ format that 
Atari Basic lacks. 5 

Amore interesting idea is to change all the 
variables in a program to the same variable. 
It was described by Bill Wilkinson in his 
Insight: Atari column in October 1981's 
Compute! The listing shows a program by 
John Wiley of Microbits in Albany, Oregon 
which changes every character in the 
variable-name table into a Linefeed 
CHR$(155), effectively hiding the variable 
and making the program unreadable. 
What’s more; dt effectively deletes itself 
afterwards. 

Lines 32700-30 change the line numbers 
of the listing so line numbers bigger than 
32512, high byte 127, are greater than 32768, 
high byte 128. Basic does not know about 
jine numbers higher than 32767. 

The listing contains only 10 staterents. 
Type it in and List it to tape. Load your 
program and then Enter the routine. Type 
Goto 32600 torunit, then save your working 
but incomprehensible-looking program in 
the normal way. 


| 


Effects of Quick tricks listing. 
3 REM ORIGINAL PROGRAM 


10 PRINT CHR$(125):REM CLEAR SCREEN 
20 POKE 752,1:POSITION 10,10 


30 PRINT "PRACTICAL COMPUTING" 
40 A=INT(2558RND(1)) +1: B=INT(2558RND(1).) +1 
50 FOR C=1 TQ S:POKE 710,A:POKE 712,B 


70 60TO 10 


40 SOUND 0,A,10,8:SOUND 1,B,10,8:NEXT C 


CORRUPTED USING CHR#(65) OR A 
INSTEAD OF CHR#(155) OR LINEFEED 


5 REM CORRUPTED LISTING 
10 PRINT CHR$(125):REM CLEAR SCREEN 


32600 
32610 
32620 
32630 
32640 
32700 


32710 X=X+1 
32720 IF PEEK (X)>126 THEN POKE X, 128 END: 
32730 X=X+PEEK(Xt+1):sGOTO 32720 


150 


START=PEEK (130) +256#PEEK (131) 
VEND=PEEK (132) +2568PEEK (133) 
FOR X=START TO VEND 

POKE X,155 

NEXT X 

X=PEEK (136) +2568PEEK (137) 


20 POKE 752,1:POSITION 10,10 

30 PRINT “PRACTICAL COMPUTING" 

40 bBCOCRRUPTED LISTING 

=INT (255#RND (1) ) +12 AAAAARABAAABARARADA=INT 
(2558RND (1) ) +1 

50 FOR AvvAv=1 TO 5:POKE 710, bCORRUPTED 
LISTING 

:POKE 712, AAAABAARAAAAAARADA 

60 SOUND 0,bCORRUPTED LISTING 

»10,8:SOQUND 1, AAAAAAARAAAAAAAAAGA, 10;.8:: 

NEXT AvvAv 

79 GOTO 10 
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God didn’t make 


little Green Apples... 
Datalink isn’t the 


largest dealer in 


the SW of England 


In the same way as we all Know who’s 
responsible for nature’s bounty, there’s no secret 
about the stature of Datalink in the S.W. of England. 
Especially if you happen to be one of those highly 
professional, computer orientated blue chip and 
multi-national companies who are customers of ours. 


And when you think that we only took three 
growing seasons to reach our present position it 
says a lot for why companies, large and small, come 
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to us. Things like professionalism, knowledge, 
service and pricing. 

If you’re sceptical we'll give you some names 
where you can check. Names that you wi// have 
heard of. 

Let's hope we can use your company as a 
reference, too, before long. 


And bear fruit with the rest. 


‘Microcomputer Systems (U.K.) Limited 
10 Waring House, Redcliffe Hill, Bristol BS1 6TB 
Tel: Bristol (0272) 213427 Telex: DATAL G 44807 


4 ene 


Authorised Dealer and Service Centre 

24hr answering service 

@ Circie No. 212 
154 


PORTABLE 
COMPUTERS 


EPSOM HX/20 


(Brief case Computer. Weighs less than 4lb. 16K expandable to 64K. 
Full size ASCII keyboard. Runs on own power for 50 hours. Complete 
with serial and RS 232/Interface. £400.00 


Add on fac. inc. Barcode. Reader/ Microcassette/Acoustic Couplers for 
telephone link up etc. 


jing pay 


i= 


———_ 
HP75C (The new portable computer 16K expandable to 48K size 
just larger than a reporters notebook, weighs under 2|b). Will inface 
with other HP equipment incl. *ltems detalled below ideal for 


Eng./SCl/ travelling business executive. (600 appointments can be 
stored in MEM built in international clock full size keyboard etc}. 
£700.00 | 


Turn your 41C/CV System into a hand-held Computer with these 
accessories 

¢Portable Digital Cassette Drive (stores up to 131,072 bytes ona 

moveable mini date cassette. Files can be given ‘’Meaningful’ 

names. Average file access 13 secs. works on rechargeable bat- 

teries and is completely portable) £310.00 


*HPIL Extension Module (This interface module enables you to com 
municate with up to 30 peripherals including line printers, measur- 
ing instruments, mass storage devices, such as cassette drive 
above, printer below and even other computers}, £76.00 


*Thermal Printer (82162A) as original printer plus automatic 
left/right/centre print justification, extra buffer elements (101 
Bytes) giving more storage data without slowing system. Greater 
graphics capability. Control sequences can be executed without be- 


onal FULL DETAILS AVAILABLE FROM 
ing printed, etc., etc., rechargeable batteries completely portable. 
Eeiaoe Synergy Computer Systems 


Extended. function and memory modules for HP41C/CV now in 


stock. E Block University Village 
HP41C Card reader £114.75 
Hey Tel No: 0603-503015 
HP ECONOMY PACK 
HP BUDGET PACK EAST NORFOLK 


HP41C (Newest Sci. from HP) £114.75 
HP41CV (incorporating quadram) £161.75 U.E.A. 
HP41C Printer (82143A} £213.95 Norwich 
In stock the new HP10C 11C 15C/16C. 
HP41C together with card reader, and printe’ ({82143A). All com- 
plete as manufacturers spec. £438.0 
HP4.1C¥ together with card reader and printer (82143A}. a com- ‘i 
plete as manufacturers spec. 485.95 ®@ Circle No. 272 


COMPUTER PRINTERS 
For up to date prices please telephone. 
EPSON 
Quality Matrix Printers to suit a wide range of applications 
OKI 
High quality small, light quiet Matrix Printers keenly priced. 
QUME 


Daisy Wheel series sets new standards for print quality and perfor- 
mance at realistic prices, 


We currently require a bright enthusiastic 


SALES EXECUTIVE 


to join one of Britain's leading Personal 
Computer publications. 


You will be selling a complete advertising 
package to our advertisers and their agents, 
including stand space at our very successful 
COMPUTER FAIR exhibitions. 


Experience of both direct and télephone selling, 
preferably within publishing, woud be a distinct 


SHARP 
PC 1500 Pocket Computer £130.00 
CE 148 RS232 and Cent I/F £130.00 
CE 15A Appli Tape £13.00 
CE 150 4 Col printer/cassette Ure 


MZ-80A complete with I/F card, 
cables, CP’M operating system and 
Sharp Disc BASIC & Manual £650.00 
M2-80B 64K Computer 320x200 
2) High Res. screen Software controlled 
CE 151 4K Add on mem £43.00 cassette unit 
CE 152 Cassette Recorder/Player M2Z-808 Dual Floppy Disc Drives for 
£34. MZ-808 complete with !/F card, 
CE 153 Add on Soft Card £69 cables, CP'M operating system and 
CE 155 8K Add on mem £69.00 Sharp Disc NASIC & Manual £650.00 
CE 158 8K add on mem with battery M2-80P4 150 cps Dot Matrix Printer 
back up 4 £257 £700.00 
MZ-80A 48K Computer MZ-80P5 80 cps Dot Matrix TF 
MZ-8080AEU Expansion Unit for Printer £360.00 
MZ-80A £86.00 M2Z-80P6 80 cps Dor T/F F Printer 
MZ-80FB Dual Floppy Dise Drives for £400.06 


The SHARP MZ-80 P4, PS and P6 PRINTERS come complete with interface card, 
printer cable and ROM. 


SPECIAL OFFER 


£265.00 


TEXAS 7159 together with PC100C (Complete as manufacturers 


specifications) 


TEXAS Tl PROGRAMMER (Hexadecimal Octal. Dec. Converter) £52.50 


GOODS FULLY GUARANTEED. 


| advantage. 


Knowledge of persoal computers although! 


desirable is not essential. 


Salary range £6,500-£6,800 (April review), 
company car provided. 


PRICES EXCLUDING VAT AND P+P. 


Company and Government orders accepted by phone. 
Barclaycard/Access/Visa accepted by phone 


Tel.: 01-455 9823 
EXPORT ORDERS WELCOMED 


Air Freight/Air Post Delivery 
Quotations on request 


MOUNTAINDENE — 
22 Cowper Street 
London EC2 


} Applications with CV should be addressed to? 


flan Carter, Advertisement Manager, 
Practical Computing, Room L310, 
Quadrant House, The Quadrant, Sutton, 
Surrey SM2 5AS. 


e Circle No. 271 
152 PRACTIGAL COMPUTING March 1983 


=O pen file: Tandy 


TANDY 
FORUM 


by John Wellsman 


Noise input 
HERE {S an item to control the world with 
your TRS-80, sent by Dr J S Lowe of 
Keyworth, Nottingham. He describes it as 
“speech input made easy’, but to be 
accurate, for ‘‘speech’’ use ‘'noise’’. No 
special equipment is required; all you need is 
a tape recorder with its own microphone, a 
level [f keyboard and the standard 
connecting leads. 

First, connect up the cassette recorder as 
usual, except that the cassette input plug 
need not be used. If the recorder does not 
have a built-in microphone plug in an 
external one. 

Then press inthe record tab sensor, and 
press the Record and Play keys as if for 
recording. 

Then, press‘in the record tab sensor and 
press the Record and Play keys as if for 
recording. Video Genie users need an 
external cassette recorder, using the leacls 
from the second cassette interface. The 
cassette is now actively picking up sounds 
from the microphone and feeding signals 
into the computer to port 255, the cassette 
Read/ Write port. To detect an input you 
use the function Inp(255). To see if it ts 
working, try running this program and then 
tapping or shouting at the microphone. 

10 CLS eS , 
20 IF INP(255) = 255 THEN PRINT @ 488, 


“NOISE”: FOR N= 1 TO 1000 : NEXT 
N:;GOTO 10 ELSE GOTO 20 


The word ‘‘noise’’ will appear on the screen 


Noise input.. 
1 DATA Oa0000 
a) 
120 
4125 7GOTG 200 
BRINT"ERROR, 
4h 
150 FOR C= 


NEXT Ci 


180 STOP 
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INPUT"NEW DATA” s NDE. 
RESTORE:READ EDS 


LS0 TF LEN(ND$)>..ENCEDS) THEN 


THAN EXISTING DATA. "'STOR 

IF LEN ¢CEDS) =LEN (NDS) 
ELSE NDS="O0"4+ND$:GCTO 146 
1 TO LEN(NDS) © PONE 
C+17154, ASC (MIDS (NDS, C,1)): 


160 RESTORE:READ NDS 
170 PRINT"NEW DATA READS™:NDS 


as soon as-2 noise occurs. Note that while no 
noise occurs a loop is set up inside line 20, 
but directly a noise does occur whatever 
response you have set up occurs. The port 
must be reset before it can be tripped agdin. 
It is achieved by the commands CLS, Clear 
or Print CHR§(23). 

Dr Lowe states that Inp(255) works fine 
on his Video Genie in spite of the fact that 
the second cassette interface is supposed to 
operate through port 254, 


Program protection 


This little program will enable you to give | 


your programs a lot of protection. It 
demonstrates a way of preventing the 
unauthorised Listing or LListing of your 
coding. Line 60 puts on the blinkers and line 
120 will take them off again. 

One snag is that you cannol use ah 
ordinary Input function when you use this 
lock. Use an Inkey$ routine instead as in 
lines 70 to 90, However, if you are using Disc 
Basic, the snag becomes a little more serious 
when you Input from a file, because the 
same problem occurs. The program ends. 

The only way to get over it isto invoke the 
Poke in line 120 immediately before the 
Input, and then invoke the Pokes in line 60 
immediately afterwards. There is one other 
snag. It can only be effective with people 
who do not read Practical Computing. 


Tandy 

Tandy model I and [II users are most 
fortunate in their wide choice of disc 
operating systems. They have in addition to 
Tandy’s own TRS-DOS, NewDos 2.1), 
NewDos 80 versions ! and 2, L-Dos and its 
little brother and others not generally 
available in the U.K. Apart from NewDos 
2.1, which the authors at Apparat conceded 
was a rewrite of TRS-DOS with 
amendments and embellishments, all the 
others are independent creations, though to 
a greater or lesser extent they include some 
of the TRS-DOS’s external architecture. 
Some of the utilities offered by these systems 
take a lot of learning, and | would not advise 
anyone to change their DOS merely because 
a new and more fashionable one has 
appeared on the scene. 


NEW DATA LANGER 


eect 


pita 


The various system options on NewDos 
80 seem to give people trouble. What is often 
forgotten is that you must reboot 
immediately after setting the parameters — 
they will not work until and unless this is 
done. 


New data for old 


Andrew Parsonage of Saliney: Ferry, 
Chester has worked out a way ol recording a 


| single item of data ina program and altering 


it, if necessary, each time the program is 
used. As it stands, it can only be used with 
model I, level 2. 

The essential factor is that the line 
containing the data must be the first line in 
the program, though the line number is 
immaterial. Another restriction is that the 
new data must be the same length as the old 
data. It can be less, and this is taken care of 
in lines 130 and 140. Then in line 150 the new 
data is Poked into the address of the old 
data. 

If the data is numerical] it can be read in 
line 170 as Val (ND$) and the padding zeros 
will be ignored. If the data is a text string 
then instead of adding zeros, substitute a 
CHRS$(128), which is a space, [t will not 
work with Dise Basic as programs do not 
always start at the same address. However, 
the starting point can be found at addresses 
16548, least-significant byte, and 16549, 
most significant byte, and the address to be 
Poked should be six addresses above this. 
With the use of LineInput, it is possible to 
poke in more than one item of data. 

Andrew Parsonage suggests that this 
routine could be useful in games, for 
instance, recording the highest score. But it 
could also be used for more serious 
purposes, such as automatically recording 
the number of times that a program has been 
used. 


Speedier graphics 

M K Offen of Newcastle upon Tyne, sent a 
most interesting account of his experiments 
with strings in the graphics field. He makes 
the important point that if you have a 
complex graphic design to display on the 
screen, it is far quicker and much more 
Striking to build up the display into one or 
more very large string variables, and then 
print them, rather than laboriously define 
and print a display one character at a time. 

For iristance:- 
10 FOR X=17TO64 


20 A$ = AS + CHRS(191} 
30 NEXT:PRINT A$ 


is faster in the actual display:than 


| 10 FORX=1 TO 64 


20 PRINT CHR$(191); 
30 NEXT 


These two loops only illustrate building 
large strings. When only one character is 
used, Print String$(64,191) would be the 
way to perform the operation of the first 
loop. To show the use of large string 
variables, which can hold up to 255 
characters, Mr Offen gives a program which 
draws a simple pictograph-type map — see 
listing 1. 

feontinued on nexi: page) 
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' feontinued from previous page) 

There is some delay in building the string 
| A$, butonceitis completed it can repeatedly 
be printed on the screen with no delay at all. 
If a display is used in a game, the time spent 
in building the string can be hidden by 
printing directions on the screen. By thetime 
they have been read the string will be 
complete. 

From an operating point of view, a rather 


Program protéctién.., 


THE NORMAL 


20 


90 


& LLIST FUNCTION. " 


49 PRINT:PRINT"PRESS ANY KEY TO 


CONTINUE" 


(60 POKEI6863, 195!POKE 
16964, 114:PGKE 16465, 0 


PROGRAM. 


120 POKE 16863, 201 


Speedier graphics — listing 2: 


CLEAR LS500:CLS 


i 


D=RND (40) 
ZO ASB=STRINGS (4, 166) + 


SO RS=STRINGS (4, 32) + 


CH=C$+C6+C% 


Cs 
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10 ¥ THYS IS A DEMO OF THE. LIST 
AND LLIST DISABLE ROUTINE 
"INPUT" 
WITH THIS BRINGS THE PROG TO AN 
END SO AN INKEY$ FUNCTION MUST 
BE USED INSTEAD - SEE LINES 70 — 


30 CLS'*PRINT@132, "TO GO BEYOND 
THIS LINE WILL DISABLE THE LIST 


50 J$=INKEYS:IF J¢="* THEN 50 


70 PRINT@446, "ENTER YOUR NAME" 

8O I$S=INKEYS2IF I$g="" THEN 8O ELSE 
IF I$=CHR#(135) THEN 9O ELSE 
AS=ASt+ISSPRINTIS;:GOTO So 

30 PRINT@S76, "YOUR NAME IS "SAG: 

100 PRINT@704, "THIS ENDS THE 

NOW TRY AND LIST IT." 
110 PRINT:PRINT"IF YOU CAN’ T, TYPE 

|} "sCHRS (34) s"RUN 120":CHRS (34) 5 

"AND TRY AGAIN. ¥sEND : 


S A=RND (40) tB=RND (40) -C=RND (40) & 


STRINGS (4, 32) :AS=AS+AS 


STRING# (4, 166) SRS$=RS+ES 

SO AS=AS+AS+AS+AS : HS=HS+tHS+RS+ ES 
69 PRINTASS RSs ASs RS: AS * RSsSAS + RF? 
| 1000 C$=CHR# (160) +CHRS (190) + 

. CHR (180) +STRINGS (4, Si) 4 


1010 PRINTSTRING$(G, 32) 9C#: DRINT 
STRINGS (8, 52) C$2 DRINTSTRINGS 
(C, 32) sCSLPRINTSTRINGS (D, Sz)» 


===(pen file: Tandy 


a line into a string by adding the actual 
characters, then adding the strings up to a 
maximum of 255 characters. With four such 
giant characters you can cover the entire 
screen, except for four characters. Printing 
these will come a very good second to a 
machine language display. The dis- 
advantage is that the planning and coding of 
the program takes a lot of thought and time, 
but the results are well worth the effort 


quicker way is to build up each line or partof | made. 


10 
iS 
20 
3O 


ao 


FUNCTION 
FOR X=1 
READ NS 


GOTO 80 
ao 
8a 

BO NEXT 


100 NEXT 


W, W, W 
S,8,W 


S,5,W 


———— 


S,S,W 
S$. S,W 
$,5,W 


q, ew 


| Speedier graphics —.tisting +. 

i CLS:CLEAR 10@ 
CLEAR Si 
FOR Y=i1 Ta 15 
IF NS="W" 


(50 IF N$="S" THEN AgS=Ag+" 


Listing 2 illustrates the speed at which this 
will work. It takes about half a second tc 
print the whole screen. Remember to avoic 
what look like more elegant methods of 
building strings. For instance, in lines 50 anc 
60 small loops could have been used tc 
construct the large strings. But loops take 
time and can perceptably slow the routine 
down. Try it and see. Always add the strings 
together with + and do not forget the 
where necessary. 


oO 


TG 15 


THEN AS=AS+CHRE (191): 


*s GOTO 


60 IF N$="A" THEN At=AS+"*" :GOTO 
70 IF NS="T° BHEN AS=AG+"T” 

30 AS=AS+CHRS (10) 

110 CLS!PRINTCHRS (23) sASs 

120 GOTO 120 

1000 DATAW, W,W,W, WW, WW, WW, W, WwW, 
1010 DATAW, $,5,5,5,48,7,7,8,5,8,8, 
1026 DATAW, S,8,S,5,7,A,A,T,T, 3,3, 
1030 WAL « 5, ee ie 


1040 DATAU,S,8,5,T,7,7,A, AT, TT, 


a es ed | OS OO DATAN, 5, Sg7, TT, TORT 


1060 i NEL iy 


1070 DATAW, S,S,5,8,T,T, 7.7. TA, T,, 


diene 


1080 DATAW,S,5,8,5,8,T,T,1,7,8,4, 


TOT 
1090 DATAW, 
TT W 
1100 DATAW, 
A,T,W 
1110 DATA, 
A, T,W 
1120 DATAW, 
Fis Tiel 


Tiselisgy 


W, W, Ww 


Sy 5, = Sy 35 5, ill. 1 i. ai A, 
S, 5,8, 8, 5,5, 5,7, 1,7, A, 
5, oF o, Se 5,5, 5, iv ing am Ty 


5,5,5,5,5,5, 7,7, 1 7,A, 


4130 DATAW,S,5,S,5,5,8,8,T, 7,7, A, 


1144 DATAW, W, WW, Wy W, WW, WW, W, We 
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Software 


DBase li relational database 
management packagn 


Special 
Discover 


Flexible disks 


5)° SSOD 40 tracks 19.40 18.50 17.20 
SS'00 80 tracks 2590 2470 22,40 
OS:OD 40 tracks 30.70 25 00 22.50 
DS!OD 80 tracks 37.50 32.05 27.50 


Theae discs sro certified up to 12 million passes The discount price includes free library cose with the disks, 


Casssttes 


cw 0.50 0.45 
cis Oss 050 


Those cassettes are inclusive of Library Caso, For purchases of 10 or more cassettns plosse reduce the price by 10% and round if to the nearest panny e.g. C15 would cost 40p for 10 of more. Axon 


Ribbons 


caper MX80 
*Microline 80 
*Commodore 3022 


Commodore 4024 taliy'1000 450 3.27 
*Otymp:a ES 100 2.05 1.85 
Epson MX100 3,20 8.$0 
Annxdex 9500 3.75 9.35 
Bracho 
Qumo M’S Mark I 308 275 
Qume MS i fark tit . 3.95 3.78 
Qume MS Mark Iv 7,50 5,76 

Fabre Mark ft 208 2.75 
Diabolo Mytype Ht MS 4.26 2.85 
W cloth 4,30 3.96 

NEC PMultisinke 6.70 6,03 
Fabre 7.00 6.30: 


Tho obove are onginal branded ribbons uxcept those marked * 
Qume and Diabolo branded wheots 6.50 5.50 


Storage Boxer 


ae LUbecary Cases 


2.80 2.25 
Sin 2.05 475 
Colours svaityble Bluo, Beige, Slack, Grey, 
Lockable Storage Boxes 
8" Holds 40 22.50 20,00 16,50 
easy 35,00 20.00 24:20 
Si" Holds 40 12.50 1450 3150 
51” Holds 90 2250 -20.00 16,50 


Muluple Storage Units 
5° 
The above Multipia Storage Units interlock horizontally and stack vonically, ideal for disk library 


Usting Paper Norms! Discount 
Pace Priva 
sEach) 

{Per Box} (Por Box) 

1250 


V1 x 9) * 1 part (boxed 2200} 
V1 x 144 x 1 port [boxed 2200) 14.50 
11% 155.16 5 part (boxed 2200} 14.85 


Binders to house sbove size paper 


11 & 93 pressboord 
Plostic 
" % 143 prossbonrd 


laste 
11 % 15516 pressboard 
Piastie 


Drive Head Cleaning Kita 


8° 
Si" 
18M Self Loading Machines for System 34:38 


Satt Adhesive Labels 


34 * 17/18 1 mecroas (boxed 6000} 

34 * 17/18 Zw {boxed 8000) 

34 » 17/18 3 across {boxed 6000) 

Other sizes available. Pieate telaphone our Sales department 


DEALERS Please ring in for bulk discount Prices subject to fluctuation. 


ORDERING GOODS 
Please note the above prices are excluding VAT and delivery and insurance. The post and postage are as follows. £3.50 
l for all goods per box. Please send us a cheque or postal order for the goods inclusive of VAT and delivery. Please allow 


14 days for the delivery. 


GIVE US A CALL ON 01-226 8809 
Or write FREEPOST to: Business Reply Service NW3243 


druvic international supplies co., Itd od 


31 CORSICA STREET, LONDON N5 1BR TEL. NO. 01-226 8809. 


®@ Circle No. 194 
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SOFTWARE 


ALSO: ; 
Word-processing Sales Ledger 
APPLES Payroll Purchase Ledger 
Incomplete Records Record Keeping 
Book-keaping Financial Packages 
Invoicing Time Recording 
SEE THE NEW Stock Control Silicon Office 
A SIV/SITI|MIE ADVI 
PROFESSIONAL ADVICE 
Systime S500 GIVEN 
MULTI-USER, | MULTI- 
TASKING 16BIT MICRO. ACCESSORIES 
VERY FAST & POWER- F5 
FUL. Floppy Discs 
COMMODORE 700 SERIES Mh Printer Ribbons 
_ (a Stationery 
=A ig == Labels 


ACT 
o> SIMUS 1 
cB 


WKY 


MATRIX 
PRINTERS 


SS MxX80FT3 


.* = 


BROTHER HR:1 
i erase Daisywheel Printer 16-20:CPS 


OPTIONAL 16K BUFFER + 2K BUFFER 


We have a constant changing 
range of 2nd Hand and Ex- 
Demo Equipment 


Call us on 01-952 0526 Be 


FLOWRITER RP 1600 
60 CPS + 2K or 8K BUFFER 


Installation & Training 
Maintenance 


BOOKS 


Full Range of 
Computer Books on show 


DEMONSTRATION 
AT YOUR PLACE 


For Latest Stock. 


PLEASE CALL FOR AN 
APPOINTMENT ANY TIME 


DAVINCI 
COMPUTER 
SHOP 


65 High Street, 


oe 
Yt Edgware, Middx. 


t 
nner trccremnte HAB TDD. 


Open Mon-Fri 9.00-5.30 
Sat 9.30-5.00 
Telephone: 01-952 0526 


BS 
Pixel Ta! 


@ Circle No. 195 


tan pee 
all i" 


nl 


FULL DETAILS AVAILABLE FROM 


Datamart Ltd | 
587 Lanark Road 
Edinburgh 
Tel No: 031-441 6961 


@ Circle No. 196 
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I } 
Rhymney Valley 


The Financial incentives of the Rhymney Valley are plain to see. So are the 
companies of the region, who have found a wealth of Electronic and Engineering 
skills. 
The Rhymney Valley has over 1,000,000 sq. ft. of factory space. served by the 
U.K. Motorway Network, close to Rail, Air and Sea Terminals, and can offer your 
business: 
a) REGIONAL DEVELOPMENT GRANT. 
15% or 22% Grants on Building and Machinery. 
b) SELECTIVE ASSISTANCE FOR NEW PROJECTS. 
c) SPECIAL ASSISTANCE FOR OFFICE & SERVICE INDUSTRIES - 
up to £8,000 per job created. 
d) REMOVAL EXPENSES FOR EMPLOYEES. 
e) HOUSING FOR KEY WORKERS. 
f) TRAINING COSTS - up to 80% of costs. Including:instructors wages. 
g) LOW INTEREST LOANS FROM THE E.E.C. 
For further information, please contact Alan Bruce, Industrial 
Development Officer, Rhymney Valley District Council. Council Offices, Park 
Road, Hengoed, Mic oie ay CF8 7YB Tel: Hengoed (0443) 812241. 


y Valley 
@ Circle No. 19 
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BBC 
BYTES 


by John Harris 


Caterpillar 
THE GAMES sent to BBC Bytes are 
certainly varied: Shingo Sugiura of Putney 
sent in one that beeps and trills in a 
satisfactory fashion, speeds up in the 
currently accepted games mode as progress 
is made and severely penalises inattention. 
The ecological description posits a 
hungry caterpillar needing guidance 
toward fresh food buds. Contact with big 
black blocks of insecticide, of which the 
world boundary is also composed, proves 
instantly lethal. On adequately depleting 
its environment of sustenance the 
caterpillar passes to another plane of 
existence, or screen, where surrounded by 
replenished stacks it tucks in. 


| Screen dump 

lf all readers of this column were kitted 
out with identical hardware I could be sure 
that the programs would work for 
everyone. Last month there was a text- 
dump routine which works fine on 
80-column printers, but only because the 
Carriage-Return commands, VDU 1,13, 
had been de-selected. 

Some users will only get satisfactory 
results by selecting the two occurrences, 
VDU 2,1, 13,3, while others will need to in- 
clude Linefeeds as well, VDU 2,1, 
13,1,10,3. 1 have not heard of anyone 
needing any other permutation. This is 
general to all the programs with print op- 

(continued on next page) 


| Caterpillar. 


1OREM ***CATERPILLAR*#** 
2OREM (C) SHINGO SUGIURA 
‘  3OMODE7: DIMX% (17) sDIMY% (17). 
40H1Z=30: SCOREZ=0: SCREENZ=1 
SOFROCINSTRUCT IONS 
40MODE1:COLQUR 1350: VBUESs 10, 3250303 
O05 
JOFROCINET:CLS 
SOF ROCWALL 
SOF ROCORSTACLES 
LOGFROCFOOD 
11GIF INKEY(-98)=-1 THEN As="LEFT" 
120IF INKEY(-47)=-1 THEN AS="RIGHT” 
1Z0IF INKEY(-73)=-1 THEN A$="UF" 
140IF INKEY(-105)=-1 THEN 4A%="DOWN" 


LSOPRINTTARCXZ (CLGTHZ) ,YZ(LGTHZ) 5" ™ 


1601F AS="LEFT" THEN XZ(1)=XZ(1)-1 
170]F AS="RIGHT" THEN X%(1)=XZ%(1) 44 
180IF A$="UP" THEN YZ(1)=¥%(1)—-1 
19OIF AS="DOWN" THEN YZ2(1)=V¥2Z(1)+1 
200PROCCALCULATE 

210VDU26 


22OCOLY%=FOINT (X% (49 432416, (31-V4 1B 


#32425) 
2301F COLZ<22 THEN PROCCHECK 
240F ROCANIMATE 
250CGLOURO: PRINTTAB (9, 30) ,SCOREZ 
260G0TO0110 
#270DEFPROCINSTRUCT PONS 


Z2B0FRINTTAB( 12, 1) 5 CHR#141 “CATERPILLA 


Rk" 
290FRINTTARCLS., 2) > CHRS141 "CARERFILLA 
R" 
SOOPRINTTAB(10,3)3 "BY SHINGO SUGIUR 
a" 


SIOFRINTTAB(1,7)3 "¥OU MUST GUEDE THE 


HUNGRY CATERPILLAR" 
SZOPRINTTAB (1,8)3 “TQWARDS THE FRESH 
BUDS WHILE AVOIDING" 


Z3OPRINTTAB(1,9)3 “THE INSECTICIDE BL 


OCES." 


BS40FRINTTAR(1,10)3"1F YOU TRY TO GUI 


DE HIM BACKWARDS HE" 


SSOPRINTTAB(1,11)5 "WEL TWIST HIS LE 


GS AND DIE." 
B60FRINTTAB (14,13) 5 "CONTROLS: —" 


S7OPRINTTAB (12, 15) 3 "URF-------_—— “gpa 
SBOPRINTTAB (12,16) 53 “DOWN-——————— Bed 
SOOPRINTTABR(12, 17) 3 "LEFT-----—-- pe ob 
400FRINTTAB (12, 18) 3 "RIGHT—-——-—— oe eo 


410PRINTTAB(7,20)3"PRESS ANY FEY TO 
START": &$=GETS 
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420ENDPROC 

ZODEFFROCINIT 

A40ENVELOPE 1, 1535.25 —2.6, 6, 4, 100,0,0, 
~5,100,0 

450VDU23S.224, 255, 255,255, 2559, 255.255 
+255, 255 

460VDU2%, 225, 24, 60, 126.2 
0,24 

470VDUI9, 1, 2303 19.3, 65:05 

480A$="KIGHT": LGTHZ=3 

490FOR INIT=1T017:Y%( INIT) =15:NEXTIN 
iE 

SOOFOR INIT=1TO17:X% (INIT) =INIT+i NE 
XTINIT 

510ENDPROC 

520DEFPROCCALCULATE 

S3OFOR CAL%Z=17 TO 2 STER -"1 

540X% (CALZ) =X% (CALZ—-4 ) 

SSOY%(CALZ) =YZ(CAL%-1) 

S60NEXTCAL%: ENDPROC 

S70DEFPROCANIMATE: COLOUR 

SSOFORANI%=1 TOLGTH% 

SPOPRINTTAE (XZ (ANIZ) » YXCANIZ) ) 3 CHREZ 
25 

60ONEXT ANI%:ENDPROC 

610DEFPROCCHECK 


a 
= 
NN 
i 
he 
bd 
o 
a 


620IFCOLZ=0 OR COL%=1 THEN PROCDEAD 
6301F COLZ=3 THEN SCOREZ=SCOREZ+2: SO 
UNDiy.1, 100, 2 


SCREEM 1 HI-SCORE 38 
(listing continued on next page) 


57 


Open file: BBO === 


eee = 


| (continued from previous page} 

tions in this column, and I shall try to point 
out the problem areas as and when they 
arise. 

This month I have a complementary 
screen dump routine from Simon Letts of 
Warrington. Rather than incorporate 
these routines in programs, it can be easier 
to precede them with a print select, VDU 2, 
ProcRoutine and End, making them into 
stand-alone programs. Then Chain at the 
appropriate point in the main program, 
when the screen contents are to be 


(listing continued from previous page) 
640LGTH“Z=LGETHA+1 


tc 
660ENDPROC 


6SO0IFSCREENZ*#28=SCORE% THEN PROCUPDA 


reproduced on the printer. There are situa- 
tions when having the routines immediate- 
ly available is 2 necessity. 

The routine will dump, in high resolu- 
tion, the contents of the screen on to an 
Epson MX-100F/TIII printer. If you have 


a non-Epson printer you will doubtless. 


relish the challenge of amending the con- 
trol codes to achieve the desired results on 
your own gear. Epson MX-80III users will 
find the CR generated by .newline in line 
10070 will need removing. Mk II owners 


Open file: BBC" 


identical and that the routine works with 
the same amendment. 

Since the printer cannot handle colour 
the routine must make some compromise, 
and the convention adopted is that all odd- 
numbered logical colours are printed as 
white and evens as black. This can be 
reversed as shown in line 10250 if you so 
desire. 

The procedure must be assembled by 
using ProcAssem, after which ProcMC- 
Dump can be used at any time to.dump the 


should find the control codes used are | current screen contents. a] 


870DEFFROCFOOD: COLOUR 3 
S80FOR FOOD=i TO 20 ' 
890FOR DELAY=1 TO 80:NEXT DELAY 
900SOUND1,—-10, RND (200), 1 


670DEFPROCWALL: COLOURO 
6B0PRINTTAB(14, 1) 3 "CATERFILLAR” 
4690PRINTTAB(S,31)5 "SCORE "SSCOREZ _ 
7OOPRINTTAB(13, 30); "SCREEN "3; SCREENZ 
71OPRINTTAB(25, 30) 5 "HI-SCORE "3HIZ 


FLOPRINTTAB (RND (34) +1, RND (269 +1) Oe” ' 
920NEXT FOOD: ENDPROC 
930DEFPROCUFDATE: SCREEN%=SCREENZ% +1 
940G0T070: ENDFROC ; 
9S5ODEFPROCDEAD: IF SCOREX?HI% THEN -Hiv 


720FOR WALL=1 TO 38 
73OPRINTTAB (WALL, 1) CHRS224 
740PRINT TAB (WALL. 24) CHRS224 
7SONEXT WALL 

760FOR WALL=1 TO 28 
770FRINTTAB (1, WALL) CHR#224 
7S0PRINT TAB (38, WALL) CHR$224 
79ONEXT WALL 

BOOENDF'ROC 
810DEFPROCOBSTACLES 

S20FOR OBS=1 TO SCREENZ*4+10 


BSOPRINTTAB(RND (34) +1, RND (27) +1) CHRS 


224 
S40SOUNDO, -15, 6.1 
SSOFOR DELAY=1 TO 100:NEXT DELAY 
B46ONEXT OBS: ENDPROC 


Screen dump: 


>LOAD “A.LETTS" 

>LIST 

10000 DEF PROCASSEM 

10010 VDU14:REM PAGE MODE ON 

10020 DIM @% 150 

10030 FOR C=0 TO 3 STEP 3:REM TWO PA 
Sse 

10040 P%=8% 

10050 COPT 9 \ NO LISTING FOR TESTED 
VERSION ELSE OFT C FOR LIST AND ERR 
ORS ON PASS TWO 

10060 .dump LDA £5:STA &83:LDA £2FF: 
STA &%82:.scan LDA &82:STA &88:LDA &8 
3:STA &89:LDA £0:STA &80:STA &B1i 
10070 .newline LDA £1: JSR &FFEE:LDA 

£13: JSR &FFEE:LDX £7:.loop LDA densi 
ty, X:JSR &FFEE: DEX: BPL loop 

10080 .partline LDA £2:STA &87 

10090 .newcol LDA &88:STA &8B2:LDA 2B 
9:STA &8S 

10100 JSR BITIMAGE 

10110 INC &80:BNE incl: INC &81i7.incl 
INC &80: BNE cont: INC &81 

10120 .cont DEC &87:BPL newcol 

10130 CLCO:LDA £2:ADC &80:STA &%80:LDA 
£O:ADC &81:S5TA &B1 

10140 CMF £5:BNE partline 

10150 LDA &82:CMP £2FF:BNE scan 
10160 RTS \ END OF MAIN PROGRAM 


%=SCOREZ 
960PRINT? * "DEAD": *FX15,0 
970RESTORE 1040 
980FOR MUSIC=1 To 11 
990READ A,B,C 


1000SOUND3,~-10,A;6:FOR REST=1 TG CHNE, 


XT REST 
LOLONEXT MUSIC: SCREENZ=1 : SCOREZ=0 


1OZOPRINT"TRY AGAIN?":ANSS=GETS: IF AN 


S$="Y" THEN 70 
10301F ANS$<>"N" THEN 1020 


1040DATAG1, 10, 1000, 61,8, 700, 61, 4, 550, 
61,12, 950, 73,8, 600, 69, 7, 650 
1O5O0DATAS9, 9, 800, 61,5, 500, 614.10,100,5. 


757,100, 61, 20,10 


10170 .BITIMAGE LDA £0:STA &846 
10180 LDA £7:STA %85 

10190 .loop LDX £&%80:LDY £0 
19200 LDA £9:JSR &FFF1 


* 10210 LSR &84:ROL &86 


10220 LDA &82:BNE DEC1I:DEC &B83:.. DEC 
1 DEC &82 

10230 LDA &82:BNE DEC2:DEC &A3:...DECZ 
DEC &82 

10240 DEC &85:BPL loop 


10250 LDA £1: JSR &FFEE:LDA &846:\ EOR’ 
£&FF \REMOVE FIRST \ TO FRINT WHITE 


ON BLACK (45 SCREEN) 

10260 JMP &FFEE 

10270 .density: INEXT 

10280 REM DATA FOR BIT IMAGE DENSITY 
10290 !P%=%01E00101: ! (F%+4)=%011B014 
B 

10300 ENDPROC 

10310 DEFFROCMCDUMPF: 

10320 *FX5,1 


10330 REM CLEAR PRINTER-SET LINE SPA 


CING(23/216") 

10340 VDU1, 13. 1,751, 51,1, 23 

10350 MOVEO, 6 i 

10360 CALL dump 

10370 VDUI,27,1,50:REM RESTORE LINE 
SFACING 

10380 ENDPROC 
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Wego Computers Ltd | 
The Sequential Switching Unit for | 
powering up and down various t 


devices in the correct sequence. } spa sens wt 


£75 + VAT 


BackPack - A standby power supply that fits 
internally within the PET and Disk Drive. It gives 
at least 15 minutes to close the system down in 
an orderly fashion. £140 + VAT oy 


The Card Reader is now available 

with an optical read head, which can The TNW 1000 — an output only 
also read punch cards. addressable serial interface IEEE to 
from £650 + VAT RS232C. £110 + VAT 


Weao Computers Ltd 
22a High Street, Caterham. Surrey CR35UA 
Tei: Caterham 49235 Telex 933660 WEGO-G 
@ Circle No. 198 


SOLIDUS SYSTEMS 


STOCK CONTROL WITH STOCKFILE 
9486 on-line items, TWO SECOND access. 
Part numbers up to 20 characters long, alpha of 
numeric. 
Complete report generation facility plus 5 pre-defined 
master reports. 
Any report can be printed in any sequence. 
Provides the data-base for STOCKSELLER and 
STOCKMAKER. 


TOTAL SALES CONTROL WITH STOCKSELLER 
Up to 1750 customers, unlimited number of invoices. 
Produces customised invoices, quotes, packing slips, 
credit notes, statements and backorders. 

* Complete sales and profit analyses, summaries, month 
& year-to-date statistics, customer aged trial balance. 
Individual discounts for each line item on an invoice. 

* Up to 9 V.A.T. rates and full V.A.T. reporting. 


MANUFACTURING CONTROL WITH STOCKMAKER 
Processes 980 assemblies with up to 90 components 


THE MODERN WAY per assembly and six levels of sub-assembly. 


Determines availability of stock for production. 
TO CONDUCT 


Calculates cost prices of finished goods. 
Updates stock levels of raw materials & finished goods, 
; T INESS Reserves stock for future production. 
YOUR B S designed for the Apple Il Plus* microcomputer 
AN SOLIDUS INTERNATIONAL.CORPORATION (UK) LTD Tel: (01) 688 5164 
w Mill House, Wandle Road, Beddington, Croydon, CRO 4SD. 
@ Circle ‘No. 199° 
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* * * Ok 


Software 
that isn’t hard.. 


Accounting Plus is a comprehensive software package, comprising eight individual programs, purpose built fc 
the modern responsive business. 

Each program can be bought individually and then used as a ‘building block’ in a fully integrated system. 

Programs cover most aspects of modern business — Sales Ledger, Sales Order Processing, Bought Ledger, 
Purchase Order Processing, Nominal Ledger, Stock Control, Point of Sale and Payroll. 

Look carefully at the integration diagram below and consider how many of our competitors offer you this sort 
of coverage and this sort of flexibility. This sort of integration. 

And it isn’t hard. 

A single key entry updates information in all other related programs. Automatically. Without fuss. 

Consider again how much valuable time and effort this will save. 


NOMINAL 
LEDGER 


STOCK 
CONTROL 


Our competitors make extravagant claims about integration. None is as complete as Accounting Plus. 
Perhaps the hard-nosed industry reviewers are our best recommendation: 


Dr. Kathy Lang writing of Accounting Plus in Micro Computer Week said, “The system certainly seems to live 
up to its claim of integration: basic transactions were followed through all the way to Profit and Loss and to the 
balance sheet...“ 


/n Practical Computing, Simon Rushbrook Williams thought, “... the software is remarkable in its 
completeness, its thorough error messages and its uncrashability. 


Neville Ash reviewing Accounting Plus in Micro Decision commented, “Accounting Plus does not let you mat 
mistakes.“ 


High praise indeed! Accounting Plus really is a complete, ‘user friendly’ system. Easily understood prompts, — 
error and help messages appear on screen leading you through the program. 

Training is available and, naturally, the Mediatech name for reliability means that you can be sure that help 
and technical back-up are just a phone call away. 


«.SO you see, Software doesn’t have to be ha 
to be good 


Please send me an explanatory brochure on Accounting Plus. 


NAME 


POSMON = 


ADGRESSy_2_p ee 


MEBIATECH 


r 
i 
4 
i 
I 
1 
BRCOMPANYS 5. 
4 
i 
i 
I 
I 
] 
l 


| may qualify for a dealership. 
Woodside Place, Alperton, Wembley, Middlesex HAO 1XA England Please send a dealer application pack. (J PC3/83 
Tel, 01 903 4372 Telex 8814541 Las ama SS ee Sr SSeS eee 
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COMMODORE 
CORNER 


by Mike Todd 


Floating sort ioader. 


2E80 
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| Simple Sorting 

IN PRACTICAL COMPUTING’S Pet Corner, 
May 2981, we published a string sort routine 
by Simon Letts of Warrington. Now he has 
written {wo more sort routines, which will 
sort integer or floating-point arrays. 

For each there is a Basic loader program 
and a disassembly. { have written simple 
checksum into the Basic loader, which adds 
up all the numbers in the Data statements 
and checks the total against the final Data 
value. If there is a discrepancy, then there is 
anumber wrong somewhere. Ifthe program 
works without any error message, then you 
can be sure that you have typed it in 
correctly. 

The machine-code routines. are fully 


2 REM # * 30 10 B? iB9 30 10 10 Ascending 
Petes PUORT PMG, SORT > LOADER: * 10 30 «Bo 'B7 70 30 30 Descending 
4 REM +* * 

SS REM 526s. ht 205 ae He HH EE EH 
1@ FOR I = 826 TO 964 

11 READ A : POKE I, A 

12 O=0+A 

14 NEXT I 

15 READ A: TF @4 2A THEN: PRINT" CHECKSUM ERROR” 

1@@@ DATA 2146, 24, 165, 68, 105, 5, 133, 181, 165, 69, 195, @, 
1@1@ DATA 166, 19@, 165, 181, 1353, 193, 133, 185, i165, 182, 133, 184, 
1020 DATA 24, 165, 185, 105, S, 135, 185, 165, 186, 105, Chios. 
1030 DATA Wa i775 ask eve kShss 14, @otalmy, ies, 49. 49, We) 
104@ DATA 183, 16, 17, 160, ®, 177, 185, 209, 183, 144, 34, 208, 
105@ DATA 192, S, 208, 2435, 240, 25, 166, Ove Je, les. 205, leo. 
1@6@ DATA 208, Tite PAO, Ieee S, 208, 243, 2406, Slo se) Scie Los. 
1@7@ DATA 186, 133, 184, 2@2, 208, 18@, 168, LO aes ek Sol, eel Zor 
1@B@ DATA 145, 183, 165, 179, 145, 181, 136, 25, 241. 2a NOS a. 
14@9@ DATA 133, i181, 165, 182, 195, @, i353, 182, 198, 186, 208, 132, 
2600 DATA 18854 

Integer sort loader: 

2 REM HHH EERIE HHH HIER HHH 

2 REM * * 

3 REM * INTEGER SORT - LOADER * 

4 REM * * 

S REM HR EHHEKEHRHERHEEEHHHE 

19 FOR i = 826 TO 941 

11 READ A : POKE I, a 

12 Q=0+A : 

14 NEXT I 

15 READ A: IF @<3A THEN PRINT"CHECKSUM ERROR" 

16@@ DATA 216, 24, 165, 68, 105, 2, 133, 181, 165, 69, 125, @, 
1910 DATA 182, 166, 184, 165, 181, 133, 183, 133, 185, 165, 182, 133, 
1020 DATA 133, 186, 24, 165, 185, 105, 2, 133, 1985, 165, 186, 105, 
| 103@ DATA 133, 186, 160, ®, 177, 185, ‘Biseawese «16, 4, 177ee195, 
14640 DATA 25, 16, 15, 177, 183, 269, 185, 144, 17, 208, 7, 20@;3 
105@ DATA 2, 208, 2435, 242, 8, 165, 185, 133, 183, 165, 186 

1066 DATA 1335, 184, 202, 2@8, 203, 160, ibe al ZG USTs aem eh ZAG ARG 
107@ DATA 145, 183, 165, 179, 145, 181, 136, 16, 241, arte Above 2kelils 
16890 DATA Pee DSS alislal bebe eve alte ka G. 133, 182, 198, 1B¢, 208, 

DATA 1585@ 


| Simple Sorting. Table rT i 


Open file: Commodore ====—= 


relocatable, since they contain no absolute | 
address references to themselves; and will 
work on Basic 2, 3 or 4 Pets. Like the 
original string sorts they are limited to 255 
items. To use the routine, set element Ointhe 
array to the start address of the routine, 
A(0)=826 if used as shown, and then 
execute. 
POKE 180,C : SYS A(0) 

where C is I less than the number of items to 
be sorted. For integer sort use A%(0). 

Putting the Sys address in the first element 
of the array guarantees that the pointers to 
the array are already set up when the 
routines are entered, and saves having to 
search for.them. If you need to use this first 

(continued on nexi page) 
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Open file: Commodore 


(continued from previous page) | 


3 | 
element of the array, set the value of 033F to pict ae CLD Sine - a8 vs pee 
zero. Itcan be done by changing one value in @33B 1B cLe @3AE 91 BS STA ($B5) ,Y 
line 1000. For the floating sort, change the 5 @33C AS 44 LDA #44 @3Be 88 DEY 
toa2, and for the integer sort change the 2 to @33E 49 @2 ADC #$02 @3SB1 10 Fi BPL $08A4 
0 and then call 9346 85 B5 STA $B5 @3B3 18 CLC 

POKE 180,C : A(0) = A(0): SYS 826 @342 AS 45 LDA $45 @384 AS BS LDA $B5 
Here the A(0)=A(0) is used to set up the 0344 69 @e ADC #400 @3B4 469 O5 ADC #505 
‘array pointers.. || 0346 85 BS STA $B& @3B8 85 BS STA $BS5 

It is possible to change the sorts from hae ns et ie be pine a oe Re Rede 
ascending to descending sor i = 2 

The BeethsivetOr ancl tae Boake Bo Be aD gee fone Ssh Sage ES 

: || @34E 85 B9 STA $B9 @3C@ C4 B4 DEC $B4 

at 0367 to 036A determine whether thecur- | | gz5q as Re LDA $R6 @3C2 De 84 RNE $0348 
rent items being compared have the same @352 85 BB STA $B8 @3C4 5O RTS 
sign and need to be compared for 0354 85 BA STA SBA Integer sort. 
magnitude, or whether the sign will be used @356 18 CLC G633A DB éLp 
to decide whihc is the smaller number. As | | @357 AS B9 LDA $B9 @33B 18 cCLe 
the Pet stores the mantissa of floating-point | | @359 69 @2 ADC #%02 @33C AS 44 LDA $44 
numbers using a sign and magniture| | 9355B 85 B9 STA $B9 @3S3E 59 a2 ADC #%02 
method, the floating sort needs two || @35D A5 BA LDA $BA 0340 85 BS STA $BS 
magniture sort comparisons. One for | @SSF 69 ee ADC #366 @342 AS 45 LDA $45 

; @S61 85 BA STA $BA @344 69 ee ADC #800 
negative number at 0375 to 0385, and one ra 5 : 
for positive numbers at 0386 to 0396. These | | 2325 A 0° py eae 934605 86 STA $B4 

: . @365 Bl B9 LDA ($H9),Y 0348 AS B4 LDX $Rh4 

sort the numbers into opposite order accor- | | 9367 51 B7 EOR ($B7),Y 034A AS BS LDA $BS 
ding to their sign, for example 9 is greater | | 93469 10 06 BPL $0371 @34C 85 BV STA $E7 
than 5 but — 9 is less than.—5, @34B B1 B7 LDA ($B7);Y O34E 85 RO STA $B9 

Although the sorts are limited to 255 @36D 30 19 BMI #0388 @35@ AS Bb LDA $B& 
elements, 256 if you useelement0,!amsure | | @36F 10 OF BPL #0386 6352 85 BB STA $B 
that it would be possible to rewrite the | | 9371 B1 B7 LDA ($B7),Y 0354 85 BA STA $BA 
routines, to allow larger arrays to be sorted. @373 D1 B9 CMP ($B9),.Y 356 18 Ere : 
I suspect that it would result in the program | | 0575 9@ 11 BCC $0588 @357 AS BS LDA $R9 
losing its compactness and portability. 0377 DO ey BNE £0350 @359 47 02 ADE #$02 
Lists 3C/2a,b,c,d. Cece Dy @35B 85 B9 STA $B9 

@37A CO @2 CPY #%02 @35D AS BA LDA $BA 
Key Wait routine. te os te Be ee @35F 69 ee ADC #600 
: : : s 0361 85 BA STA SBA 

This program for the Vic-20 by Pieter e380 AS B9 LDA $B9 O343 Aa eO iecac 
Hintjens of Edinburgh helps overcome pro- @382 85 B7 STA $B7 @265 Bi BO LDA ($B9),Y 
blems that can crop up when a program 0384 AS BA: LDA BA @347 51 B7 EOR ($B7).Y 
displays a Hit Any Key prompt. Many pro- @386 85 BS STA $B8 8369 18 @6 BPL $0371 
grammers find this a convenient way of in- | | @388 CA DEX @36B Bl B7 LDA ($B7),Y 
teracting with the user but are inclined to | ; 0389 DO CR BNE $0356 @346D 30 19 BMI $0388 
forget that the user cantakeit literally, being | | @58B AG OF LDY #$01_ @S6F 10 OF BPL $0380 
as likely to hit Stop as A,S,D,F, etc. orce a od oa ee 0371 B1 B7 LDA ($B7),.Y 

e i i aT E , : > @373 D1 BS CMP ($B9),Y 

The Key Wait routine will loop endlessly 6ko1 wires LDA ($B5),Y Baek ee coe nets 
until the brave user presses a key — any key, e 
A 0 > @393 91 B7 STA ($B7),Y @=77 D® e7 BNE se280 
including Stop and Shift, except Restore. 0395 AS BS LDA $B3 ees rity 
The routine should be called at the start of || e397 91 BS Sin (asia: los onees op ong Sa. 
the program, or else after any cassette | 9399 gg DEY pi @37C Da FS BNE $0371 
operations as it resides in the cassette.buffer Q39A 1@ Fi BPL $e35D @37E Fe 0B BEG $e388 
starting at 828. @39C 18 CLC @380 AS B LDA $B9 

To use the Wait routine; use a line | | @59D AS BS LDA $BS @382 85 B7 STA $B7 
something like: @S9F 69 @2 ADC #%02 0384 AS RA LDA SBA 
230 PRINT “PRESS ANY KEY TO CONn- | | 9541 85 BS STA $B5 0386 85 BB STA $88 

TINUE”: SYS 828 eh fe oa ee ae e388 CA DEX 

e ; ° 59 06 ADC #% 8389 De CB BNE $0356 
releazed to prevent Stop from halting the | [ 0807 23 B6 STA $Bé @38B AC o1 LDY #$01 
Fant g @SA9 ! @38D Bi B7 LDA (B7).Y 

@S8F 85 BS STA SHS 
7. ald Te : . J @391 B1 BS LDA ($B5),Y 

Key wait routine in Basic, and corresponding op code mnemonics. | O39S5 91 B7 STA ($A7).Y 

1000 DATA 173, 141, 2, 208, 16, 165, 197, 201, 64, 240, 245, 165, 197, 20" as95 AS BS LDA $B3 

1010 DATA 64, 208, 250, 169, 0, 133, 198, 96, 234 . +) i iaceeoil as Sia, (ees) n¥ 

1020 FOR |=0 TO 21: READ A: POKE 828 +1, A. NEXT, RETUR 0399 8B DEY 

wait: ‘Ida $028D , check for shift, chift or control. keys @S9A 10 Fi RPL $@38D 

~bne exit = If not O then one pressed @S9C 18 CLC 

| Ida $C5 ; now look at key pressed @39D AS BS LDA $B5: 
cmp #$40% ; 64 means no key pressed @39F 69 3&2 ADC #302 
beq wait ; sO go round again a @3A1 85 BS STA $B5 

Joop: Ida $C5 ; if a key was pressed, walt uniil ‘| ] @3AS AS BS LDA $Bé 

cmp #$40 ; it is released — this prevents STOP from ') 1 @3AS 69 ee ADC #00 
bne loop ; stopping the program once back in Basic. |] @5A7 85 BS STA $Bé 

exit: Ida #$00 ; cancel any characters | @3A9 C& B4 DEC $B4 

sta $C6 @SAB DO FR BNE $0348 
ris 3 return control to.Basic. @SAD 
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JISKING 


BE" 
xe DISK 
es 
i sro THE WORLD'S FINEST DISKETTES 
. THE UK’S FASTEST SERVICE 


FRE f DISKING INTERNATIONAL FREEPOST, LIPHOOK, HANTS GU30 7BR, UK 


TELEPHONE (0428) 722563 TWX 849131 G 


\7 


1983 
OFFERS 


FREE with EVERY TEN-PACK of disks from 
DISKING 

1 Plastic Library box value £2.20 

2. PVC bound Disk Directory value £1.00 
3. The “soft touch’ Oiskwriter value 50p 
4, Pius a Superluxe Oisk Library Gift Voucher 
value over £2.00 

Five vouchers entitle you to 8 FREE SOL or six 
antrla you to an SOLX, Instructions and 
conditions with every Ten-Pack. 


Datalife | weworex 


NOW WITH 5-YEAR WARRANTY Mamory Excellence _ 
a a pk OL aU od Persie) < croc lcdied bireber systuen Which 
. . : ; ei ‘ yste i 
World's favourite media, na now Carry optimises signal output to alow greater 
an unconditional FIVE-YE read/write accuracy. Protected by a special anti- 
WARBANTY: Mind ak a algsoubs static lubricant that enhances head performance 
lensity wi ul Ng reinforcement. 


and extends medie life. 
5.25 INCH DISKETTES 


THE GOLD STANDARD 
in an age when new standards are constantly 
emerging. one disk consistently meets or 
exceeds them all, Maxell have tun disks over ten 


million passes, under conditions designed to find 
weak points and wear. They couldn't and you 
won't. 


Oc alee 5.25 INCH DISKETTES EXC VAT 6.25 INCH DISKETTES 
ty i) a MNS It Certified for single OR double density M0525 S/Sided 48 tp: £19.90 EXC VAT 
we? = and with hub ring reinforcement. MD550 O/Sided 48 tp: .£27.90 3431 S/S SiDensity 48 tpi £18.90 
Cty J (A tC EX VAT | ©0577 SiSided 96 tpi £28.90 | 3481 S/S D/Density 48 tpi £21.90 
MO1-D S/Sided 48 tp: £22.90 | M0557 O/Sided 96 tpi £36.90 | 3491 DIS D/Density 48 tpi £25.90 
MD2-D DiSided 48 tpi £32.90 | 48 tpi suitable for 35 or 40 track operation 3504 S/Sided 96 tw £27.90 
MD1-DD Si/Sided 96 tpi £33.90 } 96 tpi suitable for 77 of 80 track operation. 3501 D/Sided 96 tpi £34.90 


10 & 16 Hard Sector available at same 
prices. 


MEMOREX PROMOTION 
3% FREE CALCULATOR # 


In addition to the above we are packing a FREE 
CREDIT CARD MEMORY CALCULATOR with 


MD2-DD DjSided 96 tpi £43.90 
48 tpi suitable for 35 or 40 track operation 
96 tp: suitable for 77 of 80 track operation 
10 & 16 hard sector available at same 

prices. 


48 tpi suitable for 35 or 40 wack operation 
96 tpi suitable for 77 or 80 track operation 
10 & 16 Hard Sector available at same 
prices 


8 INCH. DISKETTES 


EXC VAT 
FO34-1500 S/Sided S/Density £24.90 


8 INCH DISKETTES 


o! Ten-P. f ANY MEMOREX disks, iC) 
noeed volition tiated a 8 INCH DISKETTES FD34-9000 SiSided S/Density” .....,. £31.90 EXC VAT 
FD34-8000 S/Sided DiDensity .......£31.90 | 3960 s/sided S/Density 224.80 
FD 1-128 S/Sided S/Density.......£29.90 | £034-4001 D/Sided D/Density .......£36.90 | 3090 S/Sided DiDensity ‘£26.90 
FD1-XD S/Sided D/Density.. fem 1 1s Verbatim VEREX product and 3102 DiSided DiDensity £32.90 


supercedes the FO34-1000 
“For Critical applications 
32 Hard Sector available at same prices 


FO2-XOD O/Sided D/ODensity........ £39.90 


4 32 hard sector available at same prices 
32 hard sector available at same prices. aid ¥ ae 


DISK DRIVE HEAD CLEANING KITS 
Prevent head crashes and ensure effictont error- 
free operation. Enough for 26 bt-monthly cleans 
& a lot cheaper than o service calll 

CKS for §.25* disk drives £16.00 
CK8 for 8” disk drives £16.00 
Paces EXC VAT 


DISKING SUPERLUXE 
DISK LIBRARY 


The SOL keeps your voluable media dust free 
while at the same time allows instant selection 
of any disk. The SDL holds 20 disks & the SOLX 
holds 28 disks. They come boxed with full 
Instructions & labelling. 
SDL ..,only £9.96 SDLX ... only £11.95 
Uprating Conversion Kit £2.00 
OTY SOL Prices EXC VAT add £2 00 for SOLX 
1-4 58 10-19 20-49 50-99 100+ 
£9.95 £9.46 £8.95 £8.60 £7.90 £7.15 


TRADE CORNER 


*FREE CREDIT CARD CALCULATOR AND SDL GIFT VOUCHER 


Write to us on your letter headed paper, and ask for our special TRADE PACK. 
You will receive an SDL Gift Voucher and details of our special prices and offers, 
Our diskette prices allow you good margins AND their very high quality ensures 
that you can sell ‘em and forget ‘em! Furthermore we enclose a FREE CREDIT 
CARD CALCULATOR and SOL voucher with every 100 disks shipped. 

Those of you selling Software or Hardware will be interested in our vendor 
branding brochure, which will also be enclosed. 


PLASTIC LIBRARY BOXES 

Unbeatable voluc (FREE with every ten disks 

ordered} 

L85 for minidisks £2.20 

LB8 for 8” disks £2.30 
Prices EXC VAT 


<o wip Ry lll ee 2 oe ed 


Tel (0428) 722563 Tclex 849131 Telber G 


U.K. P&P RATES INC INS. EXC VAT CREDIT CARD ORDERS 


We welcome Access (Mastercharge), | To: DREBKKINIG FREEPOST, Liphook, Hants, GU30 7BR. U.K. | 
Mindisks 1-2 PA h : . . 
Mintiehs 3 PACKS ech back © fee Barclaycard {VISA) and Diners Club | gal I 
Minidisks 6-9 PACKS cach pack @ 60p International, and there is credit 
Minidisks 10+ PACKS °POST FREE card surcharge. You may write your | ory DESCRIPTION PRICE EXC VAT | 
8 Gisks ‘V's PPACKS cach’ peck’ @ 90p c/card No. on your order or telephone he ’ 
B* disks 6-9 PACKS each pock @ 70p the order day or night, 365 days a year. | £ | 
B" disks 104 PACKS ‘POST FREE You may speak for as long as you like, 
LBs 5.267 Library box 1-4 off @ 0p and don't forget to give the following Jo... 3 £ | 
LB5 §.25° Lib box 5-9 o 0. ils: j 
[Be 826° ‘Library ‘box 10% @ 20p oe Cardholder Name | TOTAL GOODS VALUE EXC. vat £ _ | 
CR Be PBeaty pen es oF ya 2. The Cardholder Address AN SURANCE £ 
tag 8” Goran eon ibe ote 30p 3. Delivery Address if different | TOTAL DELIVERY AND INSU ] 
For CKB 5.25” Cleaning kit read Minidisk 4. Day-time telephone number SUB TOTAL EXC. VAT £ | 
postal rates 10+ POST FREE. For CK8™ 6. First Class or ordinary post | 
Cleaning kit read 8° disks postal tates 10+ 6. Your Credit Card Number VAT £ 1 
Ge nea Mra enact eee eZ. What youwish to Older | VALUE OF CHEQUE PAYABLE TO DISKING £ 
You may leave the rest to USI! | Name: . | 
pee CBUAGOBCERS: = URGENT ORDERS | Address: | 
We accept Armed Forces and ali ; F 
Ministry of Defence Establishments Either post your cheque not forgetting | | 
orders over £50.00 in value. All other to stamp it FIRST CLASS, or 
customers cheques with order please telephone your order with credit card | Tel No: | 
payable to DISKING. If you are a large No., rcatoOny in either instance that : -- 
establishment, and cannot raise your order is URGENT. You may then | Please charge my credit card No: | 
cheques without an invoice please post Fae} voatarcd POST for your | 
or telephone us your order, and we will G 3 
send a pro-forma invoice by return, tor FIRST CLASS RATES exc vat | WELCOME 
your accounts department to pay First TEN-PACK {Mini or 8”).....€1.80 | =a ml 
Second and subsequent........... £1.30 ROL PC3 tf 


against. 
@ Circle No. 201 
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ae aa eae eee eee Case eC OC” 


NOW 3.Months 6 Months 9Months 


Youllbe glad you chose 
apersonal computer with power 
enough to grow with your needs. 


The ICL Personal Computer with tal For ley by adie a fixed-dise. yo can have 
e eight times the original storage capacity. and support up to 
power to grow as you need it. 4\DUs. And thereisan extensive rangeolPerional 
Computer hardware. 
Choosing the wrong personal computer can work Wide range of integrated accounts and other 
out very costly, because though they grow to meet your application software available, providing limitless 
needs, they just don't grow enough. possibilities. 
The new ICL Personal Computer gives you more. So your secretary can do her word processing. you can 
It's a versatile, professiona! personal computer. It do your forecasts, your accountant can do the invoicing, 
can start with a single Visual Display Unit, naturally, and and your programmer can do his own thing, all at the same 
it has a wide range of functions to meet your increasing time. Thats what makes ICL ’ersonal Computer more than 
requirements. And it can grow larger than most other just a personal computer. 
personal computer systems, because its capacity for And because ICL is Europe's leading computer 
additional hardware is greater. company, with,thousands of satisfied users in over 40 
Starting at £2,895 with one VDU countries worldwide, we can offer ICL Trader Point 
The ICL Personal Computer provides a range of service and maintenance back-up that’s second to none 
gptions enabling you to have a system tailored to What more could you ask for. apart froma 
meet your changing needs. demonstration? 


trader point 


= SE oe | 


5 Johnson 252 
| Johnson.Houses 75-79 Park Street Camberley - Surrey | =F es J 


i" 
it 


ghnson i Johnson 


Please send me further information on the new ICL Personal-Coinpuiter. 
microcomputers 


| Name Position 
if Johnson House - 75-79 Park Street « Camberley - Surrey 


tware 


Poe 
il ee es 
l 


| Company Name & Address 
Telephone 0276 20446 


| Telephone | Robophone Answering 24 hrs. Prestel page No. *200632 
——— ee = Mailbox No. 027620448 
48 Gloucester Road - Bristol - Telephone 0272 422061 
L. = 113 Stratford Road - Shirley - Birmingham B90 3AY 
Gl 0 GE En ns ns en a es ee Telephone (021) 745 3246 


lype of Business 


® Circle No. 182 
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MBASIC ROUTINE 


Handling dates 

TO STORE a date, three variables are 
required, one each for the day, month and 
year, notes Joe Ryan of Killiney, County 
Dublin, Ireland. For a simple program the 
storage space so used should be no 
problem, but in a long program which, for 
example, includes records containing dates, 
the amount of storage used to hold the dates 
could become significant. a routine to sort 


such records in chronological order would 
be quite complex. A further problem in 
working with dates is that the validation of 
input data is not easy, given that the highest 
valid day in a month can be 28,29,30 or 31, 
depending on the month in question. 
These two MBasic subroutines simplify 
all operations associated with inputting, 


storing, sorting and displaying dates. As an | 


added bonus, the listing includes a function 
which will return the day-of-week for any 
date. 

The subroutines are at lines 230 and 390 
respectively. The first one is called when the 
input of a date is required: if the date given 
is outside the range chosen — line 130 — or 
if it is an invalid date an error message is 
printed and a new input is sought. This 
program will work for the years 1901 to 
3999, set by ZI and ZN respectively. The 
range between ZI and ZN should not 
exceed 89 years in order to avoid the 
possibility of an integer overflow. 

Assuming a valid date is given, the date is 
then converted to a single integer ZX and 
the subroutine terminates. The returned 
value, ZX, is used for storing the date, and 
the dates stored in this form can be sorted in 
chronogical order by an integer sort. All the 
variables used in these subroutines 
commence with the letter Z, which makes it 
relatively easy to include them in any 
program without corrupting the other 
variables used. 

The second subroutine is called when it is 
required to convert a date which is stored in 
the computed integer form to a string, for 
printing. For this purpose ZX must contain 
the computed integer when the subroutine is 
called and, on return, ZX$ will contain the 


date in a form suitable for printing. In 


PRACTICAL COMPUTING.March 1983 


Handling dates.. 


10u '' 
110 DeELNY 4:DEF FNCAYS(Z) = 
420 DIM 2(12),2$(12),20$(6):ECK 
430 Zi = 65:2N = 82 
140 ° first set up array 2D$({) 
150 2 = QO:FOR 22 = 1 10 21-1:1E 
ELSE 2 = 4 + 365 
NEXT:42 = al MCD 7:IF 22 = 6 
CK 4 = 7-42 tO 6:READ ZD§$ (Zz) 
IF (22 os 7) THEN FOR 2 = 
GOTO 1060 ' main program 
DAIA JAN,31,FEB,,MAK,31,APR, 
SEF,30,GCY, 


léu 
170 


‘ @1 is first. year, 


INITIALISATIGN HOR DATE ROUTINES 
203(Z2 mob 7) 


2 = 1 16 12:KEAD 2$(2) 22) NEAT 


ZN is last yea 
(22 MOD 4 = 


Gy WHEN 2 = @ +°366 


THEN 22 = 7 
:NEXL 


G6 TO 0=22>READ @D$ (4%) : NEXL 


30, MAY,31,9UN,30,0QL,,31,4UG;,3 


31,NOV,30,DEC, 31 
DATA MON, TUE,WED,THU,FRI,SAT,SUN 
1 


YNEUT A YALIG DALE & COMPUTE DATE-INGEGER 2x 


sNEUT "Day (4.. 
4NPUT "Month 
INPULY "Year 

LE 
1F (ZY MOD 4 = 0) ‘THEN 4%(2) 
1F (2D < 1) Ok (2D > 2(2m)) 


(2S 05 |p} ee eee 
(lazy 
TI 


300 ' aate is valid, 
i GX = 


so compute 
(2Y ~ 21) * 365:1F (2M 
ELSE 22 = ZY 

ZL = 0:FOR 2 = 
NEXL ° 
2(2) = 26:FOR % = 
2X = 2X + ZD + ZL:RETURN 


Zl TO 22:1F (2 NOD 4 = 
ZL gives the number of leap-deys encounterea 
1 YO 2M:2X 


2D 
eit 
Y 


(4m < 1) OK (2M > 12) SHEN 370 


EeOGMPUS Ey, (2) = 
PHEN 376 


iF (ZY < 21) OR {ZY > ZN) THEN 360 


ZX 
< 3 WHEN 22-2 zy, = 1 


0) THEN ZL = ZL 4&1 


= 2k + 2(Z-i):NEXT 


PRINT "Date entered is out of réenge * try Sgain":GOTO 230 
PRINT "Oate entered is invalid - try again":GOTO 236 
J 


STH ZX COMPUTE DATE-STRING 2X$ (ALSC* 2D),2M, ZY) 


ZK24Y = 21 


r= 
ry 

une 
5 


ihe chet PAgeAC, = Li) 

IF (ZY MOD 4 = 0) THEN 742) 

Se ee tae 
Zl, = 22 4 2(24 - 203% = 

NEXT ' 

XS = KEGHTS(SDRS (4G), 2)! 


450 
460 


addition, variables ZD;ZM & ZY will! 
contain the day, month and year) 
respectively. 

At any time, the day-of-week may be | 
calculated by using the function FNDay(X), 
where X is the date in the computed integer 
form used in this program: on initialisation 
the array ZD$(_) is set up with the days of 
week, ZD$(1) being the day on which | 
January | in year ZI falls, and so on. Using ; 
the Mod operator, it is then a relatively 
simple matter to come up with the.day-of- | 
week for any day. 

MBasic Mod operafor gives the; 
remainder after an integer division. The 
subroutines may be run with other versions 
of Basic which do not include Mod by using 
floating-point variables, and by replacing 
& Mod 7 by 

(X —(7-# 


INT(XI7) )) 


Print At command. 
A DATA Ze 


4 OATH 
DATA 
DATA 
DATA 
Fur I 
REAG E 
FORE LxE 
HEST I 


5. aiG, 152 


5. 
Zz 
; 
rs 
if 


“X¥ MOD 4 = 0) THEN 2 = 366 ELSE 2 = 
22 - G:1F (22 > 0) ThEN ZY = 


65 Bo fete 283: 


365 
ZY + 1:GOTO 400 


= 29 ELSE Z(2) = 28 
Z):1F (2b >= 22) ‘THEN 2M = 
ie 


+ 4" 4 49 (aM). B STRS (LSDO-4 2x, 


| 470 RETURN 


and If (X Mod 4 = 0) by 
IF (X14 = INT(X/4) ) 


SHARP MZ-80K 


Print At command 


=Open file= 


THIS SHORT ROUTINE by Piers Hendrie of | 


Cambridge is for MZ-80K users who do not 


use an extended Basic. It will enhance the | 


Sharp Basic SP-5025 to enable it to have a 
very useful form of the Print At 
command. The routine has the format: 
PRINT (X,Y); “SHARP, First and Foremost”. 
The routine saves typing in all those reverse- 
field cursor arrows that waste so much time 
and memory. After you have entered and 
run the routine, you can save a new copy of 
Basic with the two USR calls 33 and 36 
decimal. Do not save the new Basic over 
Sharp’s Basic in case there is an error. 


ph ae 138 PORE 
ae 288 FORE 
vis 216 FORE 435 
Z26 POKE 43) 
236 FORE 42 
248 FUKE 4321-13 
“S6 FRIHT fi215ig 


"Combine..." 


165 


Woes Now You Can Back-Up Your Protected Software 


COPY Il PLUS 


The Ultimate Utility for the Apple® Il 


Versatile Back-up Visicalc and all your Visis, PFS.and Comprehensive Includes all the file handling 
PFS Report, ... and many, many more and DOS utilities you will ever 
need 


« change booting program 

* copy or remove DOS 

¢ verify and compare files for differences 
® analyse disks with the nibble editor 

@ check disk drives 


Fast Only 45 seconds for Fast Copy 
Less than 3 minutes for Bit Copy 


Easy to Use Menu driven for ease of use. Full : 
—————_ F instructions on backing up dozens of Best Value All this ata price which makes Copy II.Plus 
popular programs: oS better value than ever 


Send cash with order, or quote your Access or Diners Card to: 
Amazing Value at 


ORGRARE By ew ( : 
SOFT WIAIRIE re £35 + VAT 


Dealer Enquiries Welcome Current Copy H! Plus Owners: Send your original disk with £15 + VAT for an update to Version4 
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STEMMOS LTD. 
ANNOUNCE 


THE WORLD’S LEADING AUTOMATIC 
PROGRAM GENERATOR 


AUTOCODE | ™ 


Automatic development of dBase II™ 
program code without any programming 


r| WA 


wit 


Cag alee: 


\ [ | 
wa —_ ll 
\ 


Aluitomatic Menus and Sub-Menus 
Automatic Data Entry Screens 
Automatic Data Entry Routines 


Automatic Edit/Validation 


String, Numeric, Date and calculated fieids 


Automatic Multiple Reports 


+ + + & 4 HH 


Automatic Programs in dBase 
code with interactive screens 


FULL DETAILS AVAILABLE FROM 


% No prior knowledge of dBase 1] is needed 


AUTOCODE |..... licens etiee2O 
dBASE IIl& AUTOCODE | ... £450 


STEM Mos ‘Laripy (Excluding VAT) 


World leaders in automatic programming 

344 Kensington High Street, : 
London W,14 8NS (AUTOCADE ITM STEMMOS LTD. 
Tel 01 602 6242 Telex 893003 Stemmos G. dBase I TH ashton Tate 


The Computer Terminal 
44 Cathedral Place 
London EC4 

Tel No: 01-236 2187 | 

{ 


nt GREATER LONDON | 
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PORTABLE MICROS 


TAKING THE COMPUTER A STEP FURTHER 


EPSON HX20 


A computer small enough to fil into a briefcase yet with a full size typewriter 
keyboard, LCD virtual screen, printer and microcasselte facility actually buill 
{n. High speed serial communication with other computers plus the Epson: 
feliability - a world beater. 

A FULL SIZE QWERTY KEYBOARD WITH 68 KEYS INCLUDING 5 FUNCTION AND 13. 
SPECIAL KEYS. LCD DISPLAY WINDOW SHOWING ANY 20 COLUMN BY 4 LINE 
PART OF A VIRTUAL SCREEN UP TO 255 CHARACTERS WIDE. 50 HOURS BATTERY 
UFE WITH MAINS ADAPTER FOR OVERNIGHT CHARGING. BUILT IN PRINTER 5 x 7 
MATRIX, 24 COLUMN WITH BIT ADDRESSABLE GRAPHICS, OPTIONAL BUILT IN 
MICROCASSETTE OR ROM PACK 


HX20UA PORTABLE MICRO UNIT WITH OPERATING MANUAL £402.00 
HX20MC-SA MICROCASSETTE DRIVE £75.00 


HEWLETT PACKARD 


HP75C A TOTALLY NEW PORTABLE PERSONAL COMPUTER. 

An executive tool for the man in a hurry. 600 appointments can be held in 
memory. Never miss a board meeting or a birthday, In addition, - an 
impressive scientific aid to engineers and Scientists wilh magnelic card 
strips for handy programs and a magnificent BASIC. 


HP7SC SPECIFICATION 5” x 10” x 1” WEIGHING 26 oz. 16K RAM EXPANDABLE TO 
24K 48K OPERATING SYSTEM WITH 187 KEYWORDS AND FULL SCIENTIFIC BASIC. 
8 BIT CPU, 32 CHARACTER LCD DISPLAY WITH SCROLLING TO 96 CHARACTERS; 
FULL INSTRUMENT AND PERIPHERAL CONTROL USING THE HPIL INTERFACE 
LOOP 30HR BATTERY LIFE WITH RECHARGER. 3 PLUG IN 16K ROM MODULES. A 
FULL REDEFINABLE TOUCH TYPE ‘QWERTY* KEYBOARD WITH EDITING KEYS AND. 
HIDDEN NUMERIC PAD. A BUILT IN PROGRAMMABLE ALARM/TONE GENERATOR 
AND APPOINTMENT CALENDAR. THIS {S ONE OF THE MOST COMPACT AND 
POWERFUL PORTABLES WITH HP's SCIENTIFIC AND TECHNICAL BACKGROUND 
AND SUPPORT DOCUMENTATION, ITS POWER IS YOURS TO APPLY. 


HP75C PORTABLE COMPUTER £728.40 
HP-B27004 8K MEMORY MODULE = £142.75 


Visit our Portable Micro Centre 
or contact us for further 
information. 


You thought it would never arrive, but here it'is with all those pranifses 
tullilled. We never appreciated the full computing potential of the 
NEWBRAIN but suffice lo say, it's a machine with a great future. We'llbe 
sable to tell you how to fully utilize the considerable power of the NEWBRAIN 
and take advantage of all thal CP/M software. 

THE NEWBRAIN IS A FULLY SPECIFIED PROFESSIONAL COMPUTER BUILT TO THE 
HIGHEST STANDARDS OF ENGINEERING AND REUABIUTY. CHOSEN BY LEADING 
GEM SUPPLIERS DESIGNED TO FACILITATE EASY EXPANSION FOR USE WITH THE 
CP/M OPERATING SYSTEM AND THE ADDITION OF 514” FLEXIBLE AND 
WINCHESTER DISKS; 12” GREEN PHOSPHOR PROFESSIONAL STANDARD 
MONITOR; 80 CPS PROFESSIONAL QUALITY DOT MATRIX PRINTER WITH PIN 
ADDRESSABLE GRAPHICS. 


NEWBRAIN MODEL A £199.00 
NEWBRAIN MODEL AD* £229.00 


This machine is the least expensive portable on the’markel. It 1s ideal for 
salesmen, contract engineers and anyone wanting to produce figures or 
small graphics for chents. lls 4 colour printer is a masterpiece of simplicity 
and it offers a medium speed BASIC for keeping standard programs In 
RAM. It is particularly useful for engineers who wish to do ‘set calculations’ 
on site and produce results on the spol. Great value tor money. 


WITH 16K BYTES OF ROM AND UP TO 11.5K BYTES OF RAM MEMORY, WITH 
BATTERY PROTECTION, UP TO 36 PROGRAMS STORAGE CAPACITY. BASIG 
PROGRAM LANGUAGE WITH TWO DIMENSIONAL ARRAYS AND VARIABLE 
STRINGS. QWERTY KEYBOARD WITH UPPER AND LOWER CASE. FULL RANGE OF 
SCIENCE AND MATHS FUNCTIONS (STATISTICS WITH MICROL SOFTWARE) ALARM 
CLOCK AND CALENDAR, MULTI TONE GENERATOR, MINI GRAPHIC 7 x 186 DOT 
MATRIX DISPLAY, ALL UNDER BASIC PROGRAM CONTROL. LINE WIDTH 26 
CHARACTERS. 

CE-150 FOUR COLOUR GRAPHIC PRINTER/TWO CASSETTE INTERFACE 


PC 1500 COMPUTER £147.78 


CE1SO PRINTER/TAPE INTERFACE = £130.39 
CEISS 8K RAM MEMORY MODULE £69.52 


Telephone and mail orders 
accepted on Barclaycard 
or Access 


All prices exclude carriage and VAT 
Transam “| 


Microsystems Limited 
59/61 Theobald's Rd, London WCI1X 8SF Tel: 01-405 5240/2113. Telex: 24224 (Ref. 1422). 
For lull proposed range of Portable Computers and typewriters, including the Osborne, Kaypro Il, Teleram, Panasonic, Toshiba, Andromeda. Brother, 
Husky, please conlact us for price and availabilily. Not all ies are yet in production so it is best to, telephone for delivery details. 
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HONESFOLD 


BOOKLIST 
Over 1000 Titles 


We have concluded agreements with some mojor book suppliers around the world : 
that allow us fo offer immediately the biggest computer book list in Europe. Wehave ff 
a shortform price list of all our tifles that we will send you and we also hove a } 
200-page, cross referenced, catalogue with editorial on hundreds of titles that will 
give you a bookshop of your own. This catalogue costs £1.00. We know our prices 
are better than elsewhere and we can still offer a monthly service of new books fo 
those on our mailing list. 

In early 1983 we will start o book club and hope to offer you even better purchasing | 


power. Let us hear from you. We are equally willing to talk to computer shops where 
our range ond customer use of our catalogue will allow them fo offer o much greater 
service to their customers. 


LIST OF PUBLISHERS 


ADDISON WESLEY OSBOURNE SPECTRUM 

BRADY PETROCELLI SYBEX 

CAMELOT PRENTICE HALL TAB PUBLICATIONS. viC20 
COMPUSOFT RESTON VAN NOSTRAND REINHOLD.CO 

CORD ROBOTICS PRESS 

COMPUTER SCIENCE PRESS SAMS 

DESIGN SENTURY 


DILITHIUM PRESS 
HARRIS 

HAYDEN / 
WG COMPUTER SERVICES / 
JOHN WYLIE & SON 
LEXINGTON 

LITTLE 

McGRAW HILL 

MIT PRESS 

MATRIX PRESS 


NOW 
AVAILABLE 


programs ond. exercises. 
a 


_ _TOTL 
PROFESSIONAL 
SOFTWARE 


Mailing labels © Paragraph control ¢ VIC 1515 
expanded characters @ Single, double, triple spacing 

® Tab position control ¢ Upper and/or lower case 

© Full screen editing © Scroll up and down through text 
@ Insert, delete blocks of text ¢ Multiple copies of 
document 


Up to 4 heading lines per page e Footing line at bottom 
of page @ Up to six 80 column lines may be entered ond 
printed within the body of o document © Footnotes 


© Keyboard inputs £16.95 
TOTL LABEL 


Acompletely practical program for computerising 
address books or business mail lists. You define width, 
number of lines and number of choracters. The program 
alphabetizes and you can assign account or customer 
numbers for further search control. You can print the 
whole list or selected labels. Make full use of your 


computer. 64 4. 9 5 


TOTL TEXT 


SIMPLY THE BEST: Page numbering © Right and left 
margins @ Skip to top of page © Centered title lines 
© Character and line spacing @ Graphics characters 
© Full curser control in editing « Add, change, delete 
characters © Specify printer device number © Print 
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Wal 


Computer Learning 


SPECTRUM ~ DRAGON 


The Dr. Watson Computer Learning Series 


A new series of books on computer languages, carefully graded to sult different 
abilities and written specifically for the new micros. The whole series is presented 
} in aconsistent style and each book comes with a cassette containing all the 
major programs developed in the book. 
Learning BASIC is FUN. Learning ossembly language is FUN — ask Dr. Watson! 
Learn BASIC with your Spectrum, Dragon or BBC by writing your own games, 
your own music program and — yes — an Adventure game designed by you! Just 
in case though, if you can’t wait to learn, the good Doctor provides a cassette. So 
you con run and enjoy the games and then settle down to see how they 
work — and add YOUR improvements. 
Leam ASSEMBLY-LANGUAGE with your PET, 
VIC 20, Spectrum or BBC, using your own assembler = 
supplied in a cassette with the book and used 
throughout in all the demonstration routines. 
Just in case, too, there's a tutor fo show you how 
the noughts and ones of binary and the E's and F's 
of Hex work. A book to make sure you learn 
assembly-language EASILY. Crammed full of sample 


‘days, two 24 hours 


ZAM 


Series 
‘Mie 


PEt 


BBC 


BOOK AND 
SOFTWARE 


4 
TOTL TIME 


& POST 
Easy to use, menu driven e Add, change, delete 
© Browse, (display on screen) © Inquiry display, (date 
range, Person, Project) Save and load files on tape or 
disc © Use of full colour in screen display 


Time report @ 56 different bor chart report formats 
Organise by Person, Project, activity « Sequence 
beginning or ending date or activity number @ Four 
years, one year, six months, seven weeks, six 9 hour 


£16.95 
RESEARCH ASSISTANT 


It takes a competent programmer to write the program 
fo create ond control the necessary data files that will lef 
you recall specific data af will. Here are three programs 
that will allow you to compile information from books, 
periodicals, accounts, dates in fact any data you wish t 
keep, fo organise it and, most important of all, to create 
Cross reference lists by feyword to help you locate the 


right reference when you need it. £4 6 95 


Honeyfold Software Liniiad 
Standfast House; Bath Pace, 
High Street,'Barnet, Londofh. 
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mn 4 
pence 


al FR 


| lin a 


OFF~THE-PEG 
SOFTWARE CAN 
BE VERY 
UNCOMFORTABLE 


= . ave. 
wie ey 


FULL DETAILS AVAILABLE FROM 


The Computer Room 
Thorn House 
Eastville Road 

Yeovil 
Tel No: 0935-20268 


SOMERSET 


¢ Circle No. 208 


Most software packages place you in a strait-jacket. 


Now COGENT can supply CP/M software tailored 
to your vital requirements at near package prices. 


The use of program generators enables us to produce | : 
reliable, professional software quickly. 


Remember, it’s the right software that makes your 
computer worthwhile. 


Interested? Call Richard Gordon. 


FULL DETAILS AVAILABLE FROM 


01-794 0179(24 hrs) 
COGENT Systems Limited 


COMPUTER SYSTEM DESIGNERS & CONSULTANTS 
251/253 Finchley Road London NW3 6LS 


Huddersfield Computer Centre 
2/4 Cross Church Street 
Huddersfield 
Te! No: 0484-20774 


WEST YORKSHIRE ; 
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* CPiMis the T/M of Digital Research Cor piseatiin 


IRT 


MAINS! 


a computers’ worst enemy 


REGUVOLT-a computers’ best friend! 


A-dirty' mains supply can often jeopardise'the performance of 
‘your computer, causing data loss, system crashes and sometimes; 
‘damage to both hardware and software. 

_ Raw power, direct from the mains, is prone to transients or voltage 
‘spikes’, which are usually caused by the variation and switching of 
electrical loads in the vicinity or your computer (e.g. photocopiers, 
lifts, domestic appliances etc.). 

These ‘spikes’ play havoc with the mains, and then your computer 
‘suffers! 

A Reguvolt Mains Conditioner will sgive the problem ..by providing 


details today. 


‘Single and 3-phase modets 
“available, from 


‘complete electrical isolation between the mains and your 


computer system. Transients are suppressed, and a ‘clean’ and 
stable voltage supply is maintained. 

Where tota/mains security is.concerned, a Reguvoltreally is 
your computers’ best friend! 

Please send for further 


So ies. ay, 


~ 


120VA to 
6OKVA: 


Cetronic Components Ltd. 
Hoddesdon Road, Stanstead Abbotts, 
Ware, Herts SG12 8EJ, England. 


Tel: Ware (0920) 871077 Telex: 817293 


ne 
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‘Made by Texas Instruments to guarantee you reliability, this professional 
calculator is invaluable to microprocessor designers, logic circuit engineers 
and all computer specialists. 

At the touch of a button, the LCD programmer speeds up 
conversions in hexadecimal, octal and decimal bases. It offers speed, — 
ease and accuracy for program debugging, and eliminates long hand' 
calculations and conversions. 

The specially designed ergonomic keyboard incorporates a printed binary 
table for ease of use as well as a 3 key constant memory and a constant key, 
It comes with the reputation of Texas Instruments and the full back up services 
from Sumlock Bondain. 

The T.l. - LCD Programmer - you can count on:it..And its at the;low pfice of only: 
£43.95 (includes VAT & P&P). 


Please send me my T.l.-LCO Programmer. ¥ N 
| enclose a Cheque or Postal Order for £43. 95 or : 
| please debit my Access/Barclaycard account number. CI) Boll LITT) LIT] 


Name __ 
| Address 


—— eee BE we Posicode 
i: to: Sumiock Bondain, 263-269 City Road, London ECIV 1JX. Tel: 01-250 0505. 


SuMLOocK BONDAIN LrbD. 
263-269 City Road, London ECIV 1JX. Tel: 01-250 0505. 
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An average crop 


THE APPLE lf has been a popular machine 
with business and educational users for 
many years and, as those who have access to 
one will know, every aspect of its use and 
every extra card or peripheral seems to have 
its own separate guide. The Apple I] User’s 
Guide brings these together in one relatively 
compact and comprehensive book covering 
setting up, programming in Basic, and use 
of discs, graphics, sound and machine 
language in no greater depth than the 
various guides provided with the 
equipment. 


At first glance it would seem of little 
value though some readers may feel that it 
provides a more convenient reference than 
several separate books. The text is clearly 
written and attractively presented but it isa 
pity that the author’s literary skills could 
not have been directed towards producing 
something newer and more exciting. 


Rather more useful is the Addison 
Wesley Book of Apple Computer Software, 
described by the publishers as, ‘‘the one 
necessary book that should be on all Apple 
computer owners’ shelves’’. Something of 
an exaggeration perhaps, but the book 
could be of value to those seeking software 
for their micro, listing as it does the sources 
of several hundred business, education, 
utility and games programs. 
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Actually the book goes further than this 
by providing reviews of the software with 
an indication of its usefulness, reliability, 
visual appeal, adequacy of documentation 
and availability. The reviews are thorough, 
well considered and often quite critical 
and amusing. Unfortunately, this is an 
American publication and the prices which 
are quoted in dollars may prove misleading 
in Britain. Since the source of much of the 
software is also American one might also 
question its availability. A call to my local 
Apple dealer confirmed that most of those 
with a high availability rating can be 
obtained easily from any good dealer, 
making this a useful book for the software 
hunter. 


CIRCUIT DESIGN 
PROGRAMS FOR 
THE APPLE tl 


Also to be recommended is Howard 
Berlin’s Circuit Design Programs for the 
Apple ITI. The author has written a similar 
book for the TRS-80 reviewed in an earlier 
issue of Practical Computing. Berlin’s aim 
in writing the book is summed up when he 
quotes Leibnitz: “It is unworthy of 
excellent men to lose hours like slaves in the 
labour of calculation’’. He has achieved 
this aim by producing a useful guide to the 
use of the Apple for those involved in 
designing electronic circuits. 


ty BASIC: 
Moreations for Your 
APPLE’ ll 


far en bee 


There are bound to be some bad books in 
any collection. Take, for example, Mostly | 


Michael Trott evaluates a selection of Apple books 


Basic: Applications for your Apple IT Book 
2 by Howard Berenbon. It is also available 
for the TRS-80, meaning that Mr Berenbon 
has produced not one but two truly awful 
books. Since it contains singularly un- 
original programs and many repetitions this 


| is a book to avoid. 


Not much to laugh about in the previous 
book, but / Speak Basic to My Apple by 
Aubrey B Jones Jr contains some real 
howlers. 
computer-literacy course it is really an 
introductory text for teaching Basic. The 
Teachers’ Manual reviewed claims that the 
course was developed for use by teachers 


| with little or no experience of computers. 


Leaving aside the issue as to whether this 
situation should ever be allowed to arise, 
any teacher in this position who attempts 
to use this text is unlikely to encourage 
good programming habits or any real 
understanding of computers. 

My quarrel is not so much with the lesson 
content, which is no better or worse than 
many other similar introductory texts, but 
with the notes for teachers on how to 
present the work. Advice of the form: 
“You might like to have an Apple II 
available’, when explaing the keyboard; 
“Make sure the class knows what a 
compiler does’’, when describing the 
interpreter; and best of all ‘If you do not 


Described as a field-tested | 


Book reviewsSee 


know anything about RAM or ROM, don’t | 
worry about it’, are just a few of many | 


idiotic suggestions. Please, please do not 
allow this book through the school gates. 
Apple Interfacing on the other hand is a 
much more interesting and useful book. 
Having previously produced similar texts 
for the TRS-80 the authors use their 
experience to lead the reader carefully 
through the 6502 processor and the basic 


principles of interfacing to the construction | 


of a general-purpose interface which 
provides the opportunity for further 

experiments. 
It is fair to point out that it is necessary to 
(continued on next page) 
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(continued fronr previous page) 


build the interface to learn the most from 
the book, and from my experience in 
building the TRS-80 interface this is likely 
to cost in the region of £100. But if you are 
prepared to go to the expense the work 
involved will result in a very versatile and 


adaptable interface. Although the book is | 


not for real novices at interfacing and 
electronics, readers with some under- 
standing of the principles of computer 
architecture will find it a useful extension to 
their knowledge. 


An introductory book which claims to be 
aimed at the non-mathematical and lives up 


| to that claim deserves to be commended. 


Such a book is The Apple Personal 
Computer for Beginners by Seamus Dunn 
and Valerie Morgan. In compact and 
carefully sequenced chapters the authors 
provide a sound introduction to the Apple 
and programming in Basic to bridge the gap 
between the manufacturer’s manual and a 
Basic text. 

The topics covered include starting up, 
programming, disc management, graphics, 
introducing machine code and producing a 
structured program. The listings provided 
are clear and easy to read and the inclusion 
of answers to the exercises set marks a 
refreshing if unusual departure from the 


practice of many auithors. Experienced | | 


users will find nothing particularly new or 


| exciting in this book but careful reading will 


reveal that the authors have taken an 
established product and produced a no- 
frills introduction for the possibly wary 
potential user 


nl is 


Rather less well presented is Richard 
Haskell’s Apple Basic. Covering much the 
same ground as Dunn and Morgan the 
author provides a more comprehensive 
explanation of the concepts involved but 
assumes a higher level of mathematical 
ability. Apple Basic is liberally sprinkled 
with black-and-white photographs of the 
screen, mainly of program listings, which 
are frequently of poor quality and detract 
from rather than enhance the effect of the 
book. 
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As a course text for schools and colleges, 
for which it is intended, the book may be 
regarded as unsuitable due to its heavy 
reliance on examples of American origin — 
using as they do dollars and cents and the 
stars and stripes. The lack of relevance of 
these examples, from a teaching point of 
view, is perhaps less serious than the book’s 
reliance on examples which presuppose a 
level of mathematical ability which may not 
be present in many pupils, who may still be 
able to learn to write programs proficiently 
if the material were better presented. 

However the book has its good points, 
notably in its treatment of loops in which 
the idea of Do-While, Do-Until, Repeat- 
While and Repeat-Until loops is clearly 
explained by drawing a comparison with 


Book reviewsSee 


Unfortunately the bad points, including the 
price of £10.35 for 183 pages, outweigh the 
good, 

Aimed at those wishing to extend their 
programming skills and to make more 
effective use of their micro Assembly 
Language Programming for the Apple II 
by Robert Mottola attepts to provide an 
F introduction to this topic. To a large extent 
he is successful. Topics covered include 
entering and editing code, assembling a 
source code, labels, registers and different 


train tracks with branch lines and stations. | 


I 


addressirg modes The book is well set out 


and written in a clear and sensible manner, 

and will undoubtedly assist the reader in | 
making sense of more detailed books on the | 
6502 processor. 


Finally a games book, Golden Delicious | 
Games for the Apple Computer is more 
than a collection of computer games. It | 
contains advice and techniques for creating | 
games on the Apple. Starting at novice 
programmer level the authors demonstrate 
| how to build general-purpose routines for 
music, high- and low-resolution graphics | 
and entering data to incorporate into 
complex games. 

The advice given is sound and should lead 
to the production of well structured 
programs. If the routines appear rather 
longer than necessary this is because they 
are presented in a form that can be easily 
understood, making this a very good 
beginners book. 


The Apple II User’s Guide by Lon Poole, Martin McNiff and Steven Cook. 
Published by Osborne/McGraw-Hill, 385 pages, £10.95. ISBN 0 931988 46 2. 


The Addison-Wesley Book of Apple Computer Software edited by Jeffrey Stanton 
and John Dickey. Published by The Book Company, 401 pages. ISBN 0 201 10279 


Circuit Design Programs for the Apple Il by Howard M Berlin. Published by 
' Howard W Sams, 132 pages, £10.90. ISBN 0 672 21863 1. 


Mostly Basic: Applications for Your Apple II by Howard Berenbon. Published by 
Howard W Sams, 217 pages, £9.05. ISBN 0 672 21864 X. 


I Speak Basic to My Apple by Aubrey B Jones, Jnr. Published by Hayden Book 
Company, £6.55. ISBN 0 8104 6165 X. 


Apple Interfacing by Jonathon S Titus, David G Larsen and Christopher A Titus: 
Published by Howard W Sams, 206 pages, £8.20. ISBN 0 672 21862 3. 


The Apple Personal Coniputer for Beginners by Seamus Dunn and Valerie Morgan. 
Published by Prentice Hall, 257 pages, £4.95. ISBN 0 13 039131 X. 


| Apple Basic by Richard Haskell.. Published by Prentice Hall, 183 pages, £10.35. 
ISBN 0 13 039 099 2. 


Assembly Language Programming for the Apple II by Robert Mottola. Published by 
Osborne/McGraw-Hill, 143 pages, £9.50. ISBN 0 931988 51 9. 


Golden Delicious Games for the Apple Computer by Howard M Franklin, Joanne 
Koltnow and Leroy Finkel. Published by John Wiley and Sons, 150 pages, £8.75. 
ISBN 0 471 09083 2. 
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rom the professionals 


Learn Chess from the Masters with 


"VBEACHESS 


our more popular programs in non 
CHESS IMPROVEMENT SYSTEM 


TRS-80 format for other machines as 
follows: 


BBC (MODEL B) 


| JUMBO 

| The 747 simulation that has swept 

the TRS-80 community worldwide! So 
Now you can learn chess from the Masters with the Cyberchess Chess | memory tight that there was no room 

improvement System. The Cyberchess System is not just another computer | for full colour. 

chess game. This is a vast and ever expanding ‘‘Chess Improvement System”’ 

that instructs and analyzes your moves and strategies. 


Cassette ...... S725 


Start off with Cyberchess ‘‘System'’ Program Pack. This packet.contains: 


* The Cyberchess 'System Program’ —-requlred to | PRS CMcn vcitana Beenie 


play all the Cyberchess games language series of adventures. Seven 
* Two fully analyzed amateur class games (rating: in number, at the moment the follow- 
unrated — 1650). ing are presently available on the 


BBC: 
* Two fully analyzed professional class games 
(rating: 1600 — 2200). The Golden Baton 
* Complete set of easy-to-understand instructions. The Time Machine 
Arrow of Death Part | 
And there are over 100 program packs available with more being released all | Arrow of Death Part I! 


the time! | 
| Escape from Pulsar 7 
Each program pack is rated amateur or professional and contains four Circus 
complete and fully analyzed games. Each game was designed or actually played Feasibility ; t 
by a highly rated Chess Master. There is a unique ‘instruction mode’ to analyze BS OY ESae en 


our mov n lusive ‘rating’ tem to provide mathematical rating of i | 
| Bh on ae an exclusive ‘rating’ system to provide mathematical rating o Cassette (each) a £10.06 


| Whether you are an amateur or a seasoned professional, the Cyberchess 
System has something for you. Cyberchess allows YOU to select the level of play 
| and challenge to match your increasing abilities. Expand your understanding of 

the royal game of chess with this powerful and effective learning tool. If you like 
to play chess. . . you'll love Cyberchess! 


FAIRYTALE | 

Basic adventure mainly aimed at 
the kids but for all the family! Uses a 
scenario of nursery rhymes and fairy- 
tales within which to find the 
treasures. 


WONDERLAND 

A follow-up Basic adventure to 
Fairytale. Fairytales and nursery 
rhymes again plus cartoon characters. | 


Compatible with Tandy 1 & 3, Genie V/G, 1 & 2. 
Disk based for TRSDOS and NEWDOS. 


| 
CGi System Disk (playing utility plus 2 amateur & 2 professional games) £19.80 | 
Cassette (each) . i £10.06 
CG2 Games Disk with 4 amateur games (requires CG1)... ... ... ... £14.80 ( 
CG3 Games Disk with 4 professional games (requires CG?) ..._ .. . £14.80 | 


Plus V.A.T. and 75p P. & P. 


V.A.T. Included 


P. & P. 75p for any quantity 


TEL: [0424] 220391 / 223636 MOLI M ERX: LTD TELEX 86736 SOTEX G 
A J HARDING (MOLIMERX) 
1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. 


TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 plus £1 postage. 
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_LONDON COMPUTER CENTRE 
my ACT Y siius | 
‘ SHUTS F <y Hard disk 10 mb 


a 1.2Mb Disk Storage £2395 y Available Now! 4 


2.4 Mb Disk Storage £2895 ‘ 

_ Wordstar Magic Wand Spellbinder 
Now available Spellstar D Base II T/Maker Calcstar 
PALO NE NeReite-ele \Vilestone Datastar Microstar 


to run all CP/M 8 bit or Fortran Cobol Pascal or any CP/M 
16 bit software software 


TELE-VIDEO SINGLE-USER TO MULTIUSER 


EPSON QX10 


the revolutionary 
small Business 
Computer 


‘ In Stock 
NOW! 
EPSON HX20 ~=—s Epson Type3 MX 80/FT | 


the Portable PMX 100 
pe a a 


Purchasing 


806/816 


Payroll 


——e 
Invoice 


Sales 


f 
Word Processing Nominal 


‘NewSuperbrain2 | 
from £1595 


edicated Wordstar Keypad 


CP/M Software 


Wordstar £195 
Spellstar £130 
Grammatik £65 
FootNote £75 
CPM/IBM £99 
CPMIDEC £99 
T Makerll £150 
DBasell £395 
Autocode £120 
Milestone £195 
Task £195 


A 


AUTHORISED TANDY DEALER 


AUTO SHEET | A Oy 

FEEDER £580 ? 41 Mb Hard Disk model 11/16 
New! 12” Wide VY runs CP/M & TRS DOS £1895 
Automatic a WOK = OWANTRSDOS 16K E599 
Sheet Feeder y from£3129 and CPMal 48K £649 
fis all below apne nga 


DAISY WHEEL PRINTERS NY HARD DISKS asi 
Model 6 6 Mb Formaited £1595 
LETTER QUALITY PRINTING Model 12 11.5 Mb Formatted £1895 
| 2 Specially designed Hybrid 
heavy duty power supply 
** Data Error Recovery 


FLOWRITER RP 1600. 60 CPS The most intelligent 

Daisy. Proportional spacing with Right Justification on 
WORDSTAR, WORDPRO, APPLE WRITER, SCRIPSIT etc. 
£1500. 

*TEC 40.40 CPS JAPANESE DIABLO 630 uses Diablo 

Daisy Wheel & Ribbons £1135. 


All prices are Exclusive of VAT and Delivery. Dealer Enquiries invited on all Products. 
Large range of CPM Software available. Please phone for Prices. 
Demonstrations on all models. 


43 GRAFTON WAY, LONDON W1P 5LA (Opposite Maples) 
OPENING HOURS: 11-7 MON-FRI 12-4 SAT Tel: 388 6991/2 


24 hour answer phone: 01-388 5721 
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Puzzle 


The numbers resulting are codes for letters: 
65 — 97, a 
85 — 117, u 
67 — 99, c 
84 — 116, t 
85 — 117, u 
51 — 83,S 
83 — 115,s 
0 — 32, spaces 
79 —111,0 
80 — 112, p 
65 — 97,a 
85 —'117,u 
: r 76 — 108, | 
falR71 109% 
by Douglas Tate 0 — 32, space 
al 69 — 101,e 
10 DIM 2(9) NOW SIR, you say that your printer is | 1, — 33! 
ee sae 7%) TO 9 STEP 1 playing up. Listing looks OK except = = np 
40 NEXT that you have nothing to put the bits in | 57 — 89, Y 
order at the end. Ah, so that is the | 0 — 32, space 
au P2048" Ler Tso 3) printout — as far as I can see there is a ee = tee d 
330 N sapere ene ee and a See. 73 — 105i 
missed out — both in the same line. It’s | 79 — 114.0 
1210 DATA A;B,C,D,E,F,G,Hil not the printer sir. Now, which | 35 —67,C 
computer have you got? Oh, one of | 82 —114,r 
ATICATOC those, well that explains it, doesn’t it | 94 — }7e"| 
BFANCHIPS sir! ee 
CCALFINEORDC Ho se 110, n 
DCTINGISORRID _ Solution to February puzzle | 67—99,c 
EPRAMISEDTOBYMEA GMRA'ANA = anagram = number of digits in These letters when rearranged make 
FTASBIGASBOXES each binary line. Each page of the drawing P ioalle ; 
GINGMENOWMAVIS contains eight, seven-bit binary numbers. ractica omputing 
HPUTISANDINISPOCKIT With this list of 32 codes add 32, the ASCII Salutes You! 
ICOMGREYMALKIN | code for space. Easy! Q 


noms 


Tal Se 
pal t : ! al Wr . 


” f ML 


Pt le | 


+6) COMPUTERWARE 
SPECIAL BBC OFFER | 


EPSON MX80 FT3 PRINTER 
+ 
PRINTER CABLE! 
+ 
500 SHEETS LISTING PAPER! 
FOR ONLY £330 


WHILE STOCKS LAST ONLY 


| TEAC’SINGLE DISK DRIVE WITH CABLE (BBC) 
ONLY £185.00 


TEAC TWIN DRIVE WITH CABLE (BBC) 
ONLY £345. 


UP TO 30% ROYALTIES!! 


We are looking for quality software for BBC — Spectrum 
— Dragon — Oric etc. 

Please write in strictest confidence with details. Fullest 

author recognition and extensive advertising. 


ee 
—__] 


wm | 


i =p —- 


- fa 
=] == 


a. 


‘SA 


FULL DETAILS AVAILABLE FROM 


Hill Price Davison 
Walham House 
Walham Grove 

fe = pat London SW6 

Add €8 carriage + 15% VAT to all prices 1 

Pre-paid orders or Access: Tel No: 01-381 3266 

Ring for full price lists. 


PO, Box 34, Cheadle, Cheshire, SKB APT feteatene ostaze 20 = GREATER LONDON 
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WHEN IT COMES 

TO MICROCOMPUTER 
SAME sete 
THE BOOK | “cu 


ape do you Stay up-to-the-minute with = 
the rapidly changing world of microcomputer if 
software? Get the Lifeboat Catalogue. 

The latest innovations The new 
Lifeboat Catalogue is packed with the latest 
state-of-the-art software. And if we publish a 
new program after the latest catalogue has 
gone to press; we enclose a flash bulletin in 
your copy. 
Thé greatest selection 
Because Lifeboat is the world's largest 
publisher of microcomputer software, 
our catalogue offers you the greatest selection of 
programs for business, professional and personal use. Our 
more than 200 programs range from the integrated Get it now Lifeboat 
accounting and professional practice systems to office now serves tens of thousands 
tools for book-keepers and secretaries to sophisticated of satisfied customers with our breadth of up-to-date, fully 
tools for programmers. Included are business systems, tested, fully supported and competitively priced software. 
word processors, programming languages, database You may not need all we offer, but we offer just 
management systems, application tools and advanced what you need. After all, we wrote the book. 
system utilities. 

We specialise in software that runs on’most small 


4. 
business.computers. Our more than 60: media formats, Li { |b ft - 
including floppy disks, data cartridges, magnetic tape and | e oad sociatfes 


disk cartridges, support well over 100 different types of Msn a suelis ee UIE 
computer. 

Get full'service We give the crucial dimension Mail coupon to: Lifeboat Associates | 
of after-sales service and full support to everything we sell. PO Box 125, Londom WC2H 9LU or call 01-836.9028 | 

' (Please send me a free lifeboateatalogue 

That includes: ee | 
® An update service for software and documentation. Title | 
@ Telephone, telex and mail-order servicesinthe London —_;_ Company ; 
office and at overseas offices in the United States, France. Address | 


Switzerland, West Germany and Japan. ‘ 
@ Subscriptions to Lifelines)“ the monthly magazine that 
offers comparative reviews, tips, techniques, identified i 


Copyright © 1981, by Lifeboat Associates. 
bugs.and updates that keep you abreast of change: [eae ek eae ee | 


Postcode a | 


Lifeboat Worldwide offers you the world’s largest library of software. Contact your nearest dealer of Lifeboat. 


USA Lifeboat Associates 1651 Third Ave. New York NY 10028 Tel (212) 860-0300 Telex 640693 [LBSOFT NYK] TWX 710 581-2524 JAPAN Lifeboat Inc. OK Bldg, 5F I-2-8 Shiba-Daimon Minato-ku 
Tokyo 105 Japan Tel 03-437-3901 Telex 2423296 (LBJTYO} ENGLAND Lifeboat Associates Ltd PO Box 125 London WC2H 9LU England Tel 01-836 9028 Telex 893709 (LBSOFTG) 
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzerland Tel 042-36-8686 Telex 865265 (MICO CH) W GERMANY Intersoft GmoH Schiossgartenweg 5 
D-8045 Ismaning W. Germany Tel 089-966-444 Telex 5213643 (ISOFD} FRANCE Lifepoat Associates SARL 10 Grande Rue Charles de Gaulle 92600 Asnieres France Tel 1-733-08-04 
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hy Str 
pease? 


‘ K 


Aix 


FULL DETAILS AVAILABLE FROM 


Oak Computer Systems 
St George’s House 
Cattawade 
Manningtree 
Tel No: 020-639 5097 


ESSEX 
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me 


5 


FULL DETAILS AVAILABLE FROM 


Starwest Computer Services. 
20 Lime Street 
Bedford 
Tel No: 0234-213547 


BEDFORDSHIRE 
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>RACTICAL COMPUTING March 1983 


~NEXT MONTH 
>LANGUAGES 


The special featuré section of the April issue of 
Practical Computing will be devoted to the most 
popular and most important microcomputer languages, 
including a survey of Basic dialects. If you are looking 
for an alternative to Basic then don’t miss our coverage 
of APL, Cobol, Forth, Lisp, Logo, Pascal and Prolog, 
We'll be looking at their strengths, weaknesses and 
possible applications, together with their potential for 
the future. 

A comprehensive table will tell you which languages are 
available for which machines. 


*BUSTINESS MICROS 


The major products tested include the Olivetti M-20 
and Cifer Series 1 microcomputers. The Olivetti is a 
16-bit machine which is unusual in using the Zilog 
Z-8000 processor — and it’s fast. The Cifer is a British 
CP/M micro that has a novel and interesting 
architecture, and yes, it can be 16-bitted 


>AND MUCH. MORE! 


@ Word processing on homie micros — we take a 
detailed look at some of the programs available, 
including the ‘‘word processor on a chip’”’ for the BBC 
machine. 

‘@ A comprehensive guide to machine-code 
programming on the Sinclair Spectrum. 
© Plus all the usual reviews and departments including 
all the programs in Open File, news and your letters. 
FREE. on the cover you will also find a pen from the 
Berol company which has been specially designed to 
write on floppies without damaging them. 


Make sure'you don’t miss*thé'April issue-of 


On sale.at W H Smith and all leading néewsagedt’‘ after 
‘March 16. 
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We are the largest NASCOM 
distributors in the U.K. andare 
up-to-date with all the latest 
hardware and software 
Colour, Sound, Speech, 


We have MZ80 A&B and 
PC 1500 with Software back- 
up expertise to advise you on 
your requirements. See the 
advanced technology of Educational, Business, See 
SHARP on demonstration, or any application you have in 
THE LARGEST U.K. iB mind. 
NASCOM DEALER Kit Computers with power 
re supply, £260 excl. VAT. 
Built Computers with power 
supply, £375 excl. VAT 


| 
SHARP 
| | OFF-THE-SHEI F REI anu iy | 


: enitworth for 
FANTASTIC VALUE FOR MONEY Come to Ker 


British built and designed. 32K 
RAM as standard, (expandable 
to 64K Bytes). Plus extensive 
facilities for colour graphics. 9 
colour, 5 resolution display. 
Advanced sound. Prices from 
only £199. inc. VAT. 

Full ranges of Software - tapes, 
cartridges, joysticks, books etc. 


r-— THE VERY POPULAR —. 


Come toKenitworth for 


iciNESS SYSTEMS 


An integrated Nominal, 
Purchase and Sales Ledger 
with optional invoicing and 
stock packages using the 
QUANTUM (British) with up 

to 2.25M BYTE of floppy 1 
discs. Very competitive 
prices. But best of all 

friendly, professional advice 
on the best system. 


— THE WELSH DRAGON 


SINCLAIR ZX81 at £49.95 
16K RAM PACK at £29.95 § 

SINCLAIR PRINTER 

at £59.95 

XZ81 1K RAM, one-touch 
Keyboard, complete with all 
connecting leads. 16K RAMpack 
plugs into expansion port 
enabling use of sophisticated 2X §f 
Software. ZX printer had full 
aiphanumerics and graphics, 
50cps, 32 characters per line. 
[ EDUCATIONAL USES - 


Our main product line - Nascom ~ 
will act as anexcellent stand-alone 


tem, optionally with High speed 2 
Becolition Colour Graphics and 2 y Correction from 


wit] attach to an economical Local video Screen. Prices from 


Network. Ask for details of 4s little ; 
Fear nel nicnews the aS £1,600 incl. VAT 


| | educational field. QUIBS B 


Yes...cometo Kenilworth 
Business & Leisure 


Micro Computers 
16, The Square, Kenilworth, 
Warwickshire CV8 1EB. 
Telephone: (0926) 512127. 
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COMPUTASOLUE iro 


{100 yards from Surbiton station) 


YOU KNOW WHAT YOUR 
BUSINESS PROBLEMS ARE... 
COME TO COMPUTASOLUE io 

AND LET US HELP YOU 

TO FIND A SOLUTION 


We stock many standard business 
packages including accounting systems 
by TABS and PEACHTREE, and record 

management systems from COMPSOFT. 


if there isn’t a suitable package available 
we can develop software to suit your 
particular needs. 


The hardware we can supply ranges from 
home computers to powerful business 
micro systems. 


Word Processing Software is available on 
all of our business systems. 


Se So, 
en: 
presser 


il | x 


Hayat! 


FULL DETAILS AVAILABLE FROM 


North Staffs Business 
Technology Centre 
33(a) lronmarket 
Newcastle-under-Lyme ST5 1RS 
Tel No: 0782-613606 


STAFFORDSHIRE | 
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IT HAS LONG BEEN TRUE in Our industry that 
what you see advertised and what you can 
buy are two totally different things. The 
two are now moving so far apart that a new 
rule has to come into operation: “‘If it isn’t 
obsolete, you can’t get it and you.wouldn’t 
want it if you had it.’’ 

This sour conclusion is prompted by a 
recent attempt to bring to you, gentle 
reader, a review of the 16-bit operating 
systems. To judge by the printed word, 16 
bit has come and gone: but even so we 
thought it might be a good idea to asemble 
in one spot machines running CP/M-86, 
MS-DOS, Xenix and whatever. Well, after 
very energetic attempts by many persons 
what arrived on the day was a single, 
battered [BM PC running PC-DOS. Its 
colour did not work and no one knew how 
to mend it. As for the others, it was as if 
they had never been. 

PC-DOS looks like CP/M but with some 
very annoying frills. When you turn the 
machine on, it does nothing for long 
enough to convince you that it has brokenin 
some fundamental way — long enough, in 
fact, for you to start ringing those who 
know and love it, if there be any such. No, it 
hasn’t broken, it’s just that every time you 
reboot it has to test all its memory to see that 
nothing got sick in the night. Then you have 
to go through one of those infuriating 
interrogations about who you are and what 
date it is — being careful to type in the date 
in American order with redundant zeros — 
just the way-you would never do it if left on 
your own. 

After 20 years of computing, has no one 
the wit to write a program that understands 
“O4’’ is the same as ‘‘4’?? 

All this agony, and it then runs ‘some 
pretty stolid business software. The stuff is 
beautifully packaged, I will give it that. The 
manuals are nicely printed with many neat 
drawings of where to put your puddy 


fingers on the keys. They are those grey | 
blobs with letters on them. Do you know | 


what le t ters are? Who’s a clever boy 
then! 

The silk screening on+the plastic binders 
rises, in some cases, to an art form. The 
binders arrive inside cloth-textured boxes. 
The whole thing has evidently been 
packaged by someorie whose last job was 
producing ‘‘old master’’ editions of the 
classics for sale to readers of Sunday colour 
magazines. The packaging is impressive; 
the software not terribly. 

There was one exception: a scrawled-on 
disc with three tattered pages of manual had 
a most impressive real-time simulation of 
flying a light aeroplane. The instruments 
worked and the whole thing behaved aero- 
dynamically Even the countryside was in 
three dimensions with a huge pylon thing to 
fly into if you wanted an early death. It is 
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by Peter Laurie 


the only piece of software | have seen which 


could not possibly have run on an eight-bit 
machine. But, again, it was just as boring as 
actually flying about in a Piper Cub or some 
such. 

In an attempt to bring you some more 
solid news, I talked to two people who had 
implemented MS-DOS, Microsoft’s answer 
to CP/M-86. They said it was alrightish, 
but there was a little problem about files. 
What sort of problem about files? Oh, 
nothing much. Just that it will not allow you 
to have files bigger than 200K. I suppose 
that does not matter much at the moment 
because most 16-bit machines have tiny 
discs. If you want to do serious data 
processing you have to buy an eight-bit 
machine. 


Another reason | wanted to see MS-DOS | 


was a utility described in Microsoft's 


brochure which would turn Z-80 code into | 
8086 code. As the proprietor of some eight- | 


bit software that many people urgently 
want converted in this way, | was most 
interested. On the day, it did not appear. 
Calls to Microsoft produced no news of it. 
Evidently the man who printed the 
brochure had thought it would be a nice 
idea and would cheer everyone up, so he 


| threw it in. It will appear, we are told, with 


MS-DOS 1.2 or 2 or whatever the next 
number is. When might that be? Who can 
tell. 

The second operating sysiem we wanted 
to look at was Xenix, a micro version of 
Unix. No probiems about Xenix: it worked 
wonderfully, we would be most impressed. 


' One smail shag, though, the machine it was 


] 


Last wore 


A bit far-fetched 


on was stuck in customs and had 
accumulated more warehouse costs than 
it was worth. The best thing seemed to be to 
abandon the machine to the warehouse 
owners. So much for Xenix. 

The third was CP/M-86, which one is 
realiably informed works just like 
CP/M-80 — that’s the sort we are are used 
to. There did not seem a lot of funin that so 
I will not, for the moment, be writing a 
review of 16-bit operating systems. 

Everyone is so hysterically frightened of 
being left at the post that they are 
announcing ‘‘products’’ that are no more 
than a gleam in someone’s eye. The result is 
a most unnerving kaleidoscope of whirling 
progress, made all the more alarming as you 


can never see any evidence for it. 
.| Anywhere, 
Evidently, everyone thinks that the 


opposition must be so far ahead that they 
are out of sight, and this spurs them to even 
greater heights of pre-announcement. 

Yet there is, as we have discovered over 
the last few months, a sensible core of 
people with real jobs to do and real needs 
for well-established products. They realise 
that the 16-bit machines may, one day, be 
very nice, but for the moment they are 
embryonic. They will make do perfectly 
well with what eight bits can do for them. 
When there are lots of people around using 
16 bits, lots of dealers who understand them 
and lots of software for them, then it might 
be sensible to change. But then one reflects 
that the ‘16-bit revolution’’ burst on us two 
years ago and has yet to arrive. 

It is up to the micro journals to try to 
keep things on the rails. Normally it is the 
function of the press to tell of what is new 
and exciting; in this odd business it should 
be its function to tell of what is old and 
reliable. Journalists must realise that an 
announcenient or even a prototype of a new 
machine or a new software system is only 
the beginning. It may catch on or it may 
not. Its builders may be able to supply 
customers’ demand or they may not. It may 
need some accessory which other people 
have to supply, and they may not. 

The problem from the journalists’ point 
of view is that this makes for rather boring 
material. There are, depending on whose 
fingers you count, some 20, 50, 100 
magazines and papers competing for the 
attention of a new mass market interested in 
computing. It isarule of computing that the 
less you know about it, the more you 
expect. You and I know enough about it to 
be pleasantly surprised by a successful run 
of address labels; newcomers expect 
something more exciting than that. There 
are | many journalists and PR people 
willing to oblige them, and in the end the 
result will be a vast amount of confusion 
and disappointment 
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NOW in Birmingham — the centre of industrial Britain. .. 


AN 
Personal computers (~~ 

Home computing vive 
Sinall business systems: 


Bingley Hall, Birmingham. _.-"s:=:Sfiik 
April 28-30, 1983 fay 


4 . 


Sponsored 2 YOUR _ babs 
by Comnparting 4 ao pnstra Kea 


This exhibition is the ideal showcase for companies 
who need to demonstrate their products to the fast 
expanding market for home and personal 
computers, small business systems and associated 
‘software. When you consider that the markets for 
personal computers are regional and that 
Birmingham has a developing computer awareness 
with a great deal of computer expertise in the area, 
you'll appreciate the need for The Midland 
Computer Fair. The public has already 
demonstrated its appreciation of The Computer 
Fair in London by sheer volume of numbers. We 
know the success will continue in Birmingham. ~ 


Personal computers are part of everyday life. % 


Make Sure Your Computer Products And Services 
Are Seen At. The Midland Computer Fair. 


For the full story contact the Exhibitions Manager, 
The Midland Computer Fair, IPC Exhibitions Ltd, 


Surrey House, | Throwley Way, Sutton, Surrey SM1 4QQ. >a ‘Ss 
La 

BE tie ce ak eA ee ge i ee ae 
| Please contact me with further information about exhibiting at THE 
| The Midland Computer Fair. M i di and 
| Name = 
Position in Company: ( omputer 
| Company = lg =—_ 
| Address me = Tel 


ee ee ee eg eee wee ee ee: 


fee. PRACTICAL COMPUTING Maret 19£ 


microcomputer, YDU anid 

Punter wito the POWER BANK and 

forget aboul a ditabling break on thelelectrcrty 

ipoty, Thy une wall Continue 19 TIA your aystom in Ine 

event of a mmns tadure. WITH NO INTERRUPTIONS 10 YOUR ‘YORK! 


Vitel whon sunneng buniness The ym! wilt of course suppres: MAINS SPIKES 
arc SURGES Gattenes incivded (seated for Ke? 

12OVA £320.00 and 250VA £450.00 tourputl 

Uns Byaabte 


Power Testing (Sales) Ltd 


65a Shentield Rd. Shentield, Brontwood, Essex CM15 BHA 
Tal Brentwood (0277) 233188 Telex 24224586 
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TRS80 — VIDEO GENIE 
SOFTWAR 


[ASSAULT COURSE LUNAR VOVAGER) 


x eG Foe Pate, 

We offer a great selection of games and 
utilities from many leading software 
houses at reduced prices. As a special 
offer, to introduce you to our software, 
we are giving away, well almost, a 
software pack with a super variety of 25 
full length programmes on it, and all for 
only £7.50. Do not miss out! Send for our 
illustrated catalogue today. Please 
enclose an S.a.¢e, 

SPARTAN SOFTWARE 

Department PC 
9 Cotswold Terrace, 
Chipping Norton, Oxon. 
Telephone: 0608 3059 
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POSEIDON 
COMPUTER 
SERVICES LTD. 


Of Hampton S.W. London Dealer| 


FOR SIRIUS 1 


DEMONSTRATION BY APPOINT MENT 


MOST TY PES OF PRINTERS 
SUPPLIED 


BESPOKE SOFTWAREA SPECIALITY 


COMPETITIVE PRICES 
FULL UK DELIVERY 


ne 
=. 
= 


== ACT 
o> SITTUS 1 
TELEPHONE: 01-941 1447/5986: 
TELEX 8954665 GITS 
[  @ Circle No. 226 
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MICROWARE 


(London Ltd) 


COMPLETE DISC DRIVE 
SUB SYSTEMS 


For Tandy; Video Genie; 
Nascom 


AND ALL POPULAR MICROS 


SINGLE UNITS £175 
DUAL UNITS £295 


BBC MICRO 


SINGLE UNIT FROM £135 

includes PSU and attractive desk top. cabinet 

®@ Fully guaranteed COC disc drives 
® Cast aluminium chassis 

@ 5 mili sec track to track 

@ 250k; 500k or 1MB 

@ Industry compatible 


Microware 


(London Ltd} 

637 Holloway Road, 

London N19 

Tel: 01-272 6237 
01-272 6398 
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SEARCHING FOR BEST PRICE 
FOUND BEST PRICE . .. GO TO ORCHARD 


Our own 
transport 
delivers 
nation- 
wide 
weekly, 
All you 
need is 
our Best 


CASSETTE 
16K 


Price 
Quotation, 
Contact 
us now! 
For super 
PRINTERS service. 
4022P 80COL.BIDIR 
8023 \36COL 
8300 DAISY 


Our price is unprintable. 
Contact NOW for best price quotation. 
If you know what you want why wait? 


ORCHARD COMPUTER SERVICES 


ORCHARD HOUSE, 21 ST. MARTINS ST., 
WALLINGFORD, OXON. 


TEL: WALLINGFORD (0491) 35529 
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DISKETTES AT UNBEATABLE 
PRICES 


WABASH diskettes 53“ SSSD 
£13.50 per box 
8" SSSD £16.00 per box 
VERBATIM 5 }” SSSD £17.50 per 
box 
8” SSSD £23.00 per box 
Prices exclude VAT at 15%. 
Postage and packing free. Send 
for price list to: 
Marlowfield Limited 
Hesketh Bank House, 7-11 Yellow 
House Lane, ep OP, PR8& 
4 


Telephone: (0704) 36082 


i tion for any item or document. Typical uses include 
i stock control. libraries, filing systems, security & 


many other areas of industry and commerce are 


| EPSON 4 
MX80 y, Oe I. 
FT3 — eer) g 
= "ul Say EF 4g 
Epson, ™— ee Y oe 


) ALTEK (PC) 1 Green Lane 


qi 


00201" 46079 


Bar-code identification far , 5 


PET/CBM APPLE BBC 


Bar-codes give a speedy and error free means of data 
entry and provide a foolprool method of identifica: 


checkpoint verification, point of sale terminals, spare 
parts identification, etc., etc. Many organisations are 
adopting bar-coding as a way of introducing compu- 
ter techniques into the work environment. Already 
most grocery products are bar-coded at source and 


following. Bar-codes will soon be conimonptace. 


Our system contains all the hardware & software 
Needed to implement a bar-code system on 

your computer now. Software to print bar 

codes on an Epson printer is included. More 
information on request... please state your 

micro & area of interest 


Price £199.00 + VAT 


Special systems can be designed 
contact consultant Lee Allen 


LOWEST PRICES IN UK 


Seikosha, Dragon, ———~ 
= 


NEC, TEC, Microline, aA 
Qume, Diablo, BMC, Sanyo, 

Anadex, Centronics, Mannesmann: 

Tally etc. etc. . . All these famous name 

computer products and more al guaranteed lowest 
UK paces: Most can be delivered to your door within 
24 hours. Send SAE for full lists or phane for a quote. 


EN 


® Circle No. 230 


Walton-on-Thames, Surre 
Please phone before calling (093 22) 44110 


+3SBORNE 1 


@ praxis daisywheel £425 
@ NEC/Epson/OKI £call 
® Monitors + cable £e99 
@ OSBORNE fcall 
® Games for Osborne from £19 


We specialise in Osborne & 
hold large stocks of above. 
CALL FOR SUPERB PRICES 


FRASER ASSOCIATES 
Buckingham (02802) 6087 


®@ Circle No. 231 
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PURCHASING MANAGERS 


Packaged or tailored software available 
for stock control and ordering. Used by 
urchasing departments in a number of 
arge companies. 


Bookl<eeper 
BUSINESS ACCOUNTING SYSTEM 


A simple self-contained account- 
ing system — available now on 
CP/M-based microcomputers. 


Every somputer needs a 


CHATTERBOX! 


“OK Spock, you win this time.... 
for , 


2X81 
SPECTRUM 


NASCOM, VIC, PET, 

BBC, APPLE, TAS80, 

IBM, CRAY, ETC. 

(Plaase state) 
At last! Genuine phonetic synthesis at a sensible 

. price. Gives your computer an unlimited vocabulary 

_ (nothing more to buy!). Self contained speaker/ 
amplifier, Sinclair connector etc, PLUS Expansion 
socket for BIG EARS AND Monitor socket for Music 
Board. Full instructions, technical notes and 4 
programme examples supplied with this outstanding 
educational unit. 


Phone Mike Gardner on 
01-421 0266 


BookKeeper will help you to maintain 
orderly books of account — without 
the complexities of a fully integrated 
ledger system. 


cats 96 npg ike Road, 
Hatch End Pi 
software —viddx HAS aPw 


For further details, contact: 


Mike Lewis Consultants Ltd., 
48 Willoughby Road, 

London N.W.3 
Tel: 01-794 3886 


@ Circle No: 237 


OR COMPLETE D.LY KIT £39 ; 
DEALER ENQUIRIES WELCOME ® Circle No. 234 


Aa seen on BBC TV “Computer Programme" 


*BIG EARS ¥ 30, | | 


% 
%, 
4 


INTERESTED IN COMPUTERS? 


Then Computer Park ‘83 is the ideal holiday, 
Wide range of computers and peripherals: 
robots, programmable railway layout, electronic 
music, speech synthesisers, light sequencers. 
etc. 

Residential in Northants Country House 
August 1983. Suitable for 10-year-olds upwards. 

Details from: 

- Computer Park ‘83 
The Nook, Back Lane, Little Addington; 
Kettering, Northants NN14 4AX. 


SPEECH a4 @ 
INPUT 
FOR ANY 
COMPUTER 
Hugely successful Speech Recognition System. 
complete with microphone, sofware and full instructions ¢ 49 
f BUILT TESTED & GUARANTEEO ONLY 
| PLEASE STATE COMPUTER: UK101, SPECTRUM, ATOM, NASCOM2, 
Vic 20, Micron, 2X60/81, PET, TRS60, MZ80K, APPLE i|, BBC MICRO 


NEW: FAST MACHINE CODE FOR Zx SPECTRUM £7.40 


ZX81/SPECTRUM 


MUSIC SYNTHESISER (STEREO) 


+16 LINE CONTROL PORT 
re) 
Agee Fall abeeyy idee, Mes 


and frequency. Input/Output fines provide 
control and monitor facility far.Home Securlty, Robot Control, 
iModol Rasway otc, etc, Works with of without 16K RAM. 


BRAIN SURGEON 


Anita Electronic Services (London) Lid 
are specialists in the repair and service of 
Superbrain | and Il and associated prin- 
ters including Apple silent type. Centro- 
nic, Anadex. NEC. QUME. Ricoh and 
Empson, 

We also specialise in the repair of Cam- 
modore and Apple computers. 

We offer a fast on-sight service or alter- 
‘ natively repairs can be carried out at our 
workshops should you wish to bring in 
your machine. 

Maintenance contracts are available al 
very competitive prices. Trade enquiries 
welcome. 


a - P 


Add ‘keyboatd to make a live performance polyphonic synthesiser! 
Full instructions/sottware included. 


aMaziNG VALUE AT ONLY F950) jer, 


Extra 23 way connectors at £2.60 
£25.50 (BUILT) 


CRITICAL PATH 
PERT 


PROJECT PLANNING SOFTWARE _ | 
for CP/M Microcomputers 


THE COMPOSER up to 1200 activities/1500 events 
Music Programme tor above synihesiser. For further information telephone or wrije First Year Licence £375 
Enter and play 3 part harmony. to: Renewals & s/w update £40 
includes demonstration tunes, | Recommended £7.40 Manual only £104 £1 p&p 


MR D. WILKINSON 
Anita Electronic Services Lid., 
15 Clerkenwell Close, 

London E.C.1. 


We also supply a wide range of general purpose CP/M 
microcomputer systems and software. Systems can be 
conligured to a wide varicty of user requirements from 
Single-user up to fully comprehensive multi-user 
microsystems. . 


# COLOUR MODULATOR KIT £15 
RGB in, PAL/UHF out (not for ZX) BUILT £20 


SPECIAL OFFER LC, £18 


SPEECH OUTPUT CHIP SX-01 01-253 2444 Contact: : 
Phoneme Speech Processor DATA £0:60 . —— = Pete Berry on anaon 6r-0525 495167 

A | CBACS LTD. 
Ploase add VAT at 16% Io all prices, All enquiries @ Circle No. 235 31 Goldington Rd., Bedford MK40 3LH, 
BarclaylAccess orders accapled by telephone, S.AE. plosse 
VVILLIAIV] Dower House, Billericay Road. Coan a 
STUART bxartttisesy Coles oa ® Circle No. 239 


SYSTEMS Lt Telephone: Brantwood (0277) 810264 


| ; == 
@ Circle No. 232 SHOP KEEPERS MICROCOMPUTER INSURANCE 


| Our Mr. Retailer Programme makes your cash register 


Redundant. In return Mr. Retailer will keop all your books Gi rehensi' 5 le 
up todate at the Time of Sale of your goods as used in large OP ee TS WV CICOLe | ata reasonabl 


chain stores. Including Stock Control. VAT. Creditors, | premium. 
Debtors, Salesmans Commission, Trial Balance. Issues in- § |, en 
voices, receipts, Payment on Account. Monthly @ All Risks Cover (incl. Trafsit):— up: 
Statements. invaluable reports available at Be Un- to £8,000 for £20 ‘ 
trained shop or offiee staff con operate. Written for 9 ’ or 

business men not for programmers. CP/M Based. ® Increased Cost of Working'— ic 
Superbrain 64k 350K . { i 

Shelton Signet 2FS 64K 400K f reinstate lost data 

Epsom MX60/FT-3 : 4 @ Breakdown & Derangement —- 
Mr. Retailer (by mail order duly) ; alternative to maintenance agree- 
Mr. Retailer . t 

DEMONSTRATION CLEARANCE men 


Superbrain QD 700K | : 
Epson MX80/FT-2 (with RS232 interface) 5 Write with details’of equipment tos 
Paper Tiger 440(few hours use only) 
TRS 80 16K LI Software _ Geoffrey Hoodless & Associates 
Orlginal Games. Superb Graphics. 3 on lape Freepost (no stamp. required) 
Also 1GK business software tapes Wokin 3 
ACCESS COMPUTERS Ss Sue 3BR 

2 ROSE YARD MAINSTONE urrey GU21 rn 

Cheshite, SKB 2HX. 061-428 7425. KENT. TEL (0622) 58356 Tel: Woking (04862) 61082 (24 hrs) 
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CHALLENGE............ cosses. QeANDM PROF, 


POOLS PREDICTION 


“Computer alded forcasting can significantly in- 
crease the chance of winning" 


THE DATA... 


* Available for your analysis — the complete record 
of all English Football League games 1977-82 
{20,280 matches}. 
* Not simply win-lose-draw record, but the actual 
scores and dates, alewing sophlsticated analysis. 
* Simple numerical array format. 
* Full documentation. 
* Supplied with starter analysis programs in BASIC 
-and PASCAL. 
* TAPES (2 years data) £7.50 
*DISCS (5 years data) £15.00 
* Apple DOS/Pascal/CPM Superbrain ¢Rair »Pet 
*®TRS 80 *Dragon *ZX-81 (16K) »Spectrum *most 
others — please enquire 
Selec Software, 37 Councillor Lane, Cheadle, 


UPGRADE YOUR 
10 LOOK or UPEZ 


sea LTD. “Ss 


3" ACTON RD, 
NGIOIFR: TEL Geore. agmagine 


MicroMeds Ltd. 
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COMMODORE 64 SOFTWARE 


SYNTHY-64 ... The CBM-64 has superb music 
playing capabilities, bur these are not easily accessible 
from BASIC. SYNTHY-64 makes music composition 
easy, providing simple commands to take full 


advantage of the advanced inbuilt sound chip. The 
package is supplied on cassette together with a 
detailed 30+ page manual and sampie 
#19-95 


compositions .. . 
SPRITE-AID vee #9-95 
16-95 
+ #14-95 
414-95 
EST TTT aes 413-95 

"Also available tor VIC & PET 


Send SAE for further details or our catalogue of 
PET/VIC software. Dealer enquiries invited. 

ADAMSOFT (Dept PC), 18 Norwich Avenue, 
Rochdale, Lancs. OL11 5JZ. 


TINY BASIC es e 
BUDGETEER * 


@ Circle No. 242 | 


SCIENTIFIC SUBROUTINE 
LIBRARY 


VOLUME 1 — STATISTICS AND FITTING 
FUNCTIONS 
Mean, SD, normal distribution, partial expeciation, 
Chauvenets criterion, least squares fit to poly nominal 
and arbitrary function, repetitive least squares fits, 


covariance matrix, chi-squared statistic, matrix 
inversion, solution of simultaneous equations. 

VOLUME 2 — LINEAR PROGRAMMING 
Reduction of a Simplex tableau, integer 
programming, partial integer programming, 
conversational linear programming system, least cost 
mix problem. 

VOLUME 3 — FURTHER STATISTICS 
Ranking, quantiles, frequency, 2-way table, 
correlation coefficient, T. chi-squared and F 
distributions and their inverses, T test, chi- -squared 
test, Wilcoxson test, lincar and multiple regression, 
ANOVA \-way and De -way 

VOLUME 4 — TRANSFORMATIONS & 

SORTING ALGORITHMS 
Fouricr, FFT, Laplace, numerical integration and 
differentiation. Exchange sort, Quicksort, Shell sori, 
Tree sort. 
Manuals including full source listingS with 
implementation notes and documentation — 
BASIC £25 per volume 
PASCAL £30 per volume 
Software in CP/M (8" SSSD) or DEC RT-11 
{RXO1) formats — £75 + VAT per volume. 
CP/M TO DEC FILE TRANSER 
Software to read and write RT1! format RXOI 
diskettes under CP/M. Supplied on 8" SSSD diskette 
— £25 + VAT. 
MICRO LOGIC CONSI'LTANTS LTD. 
57, Station Rd., Southwater, Horsham, 


W. Sussex. 


Telephone: 0403 731818 
®@ Circle No. 243 
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£425 
fcall 
f 99 
fcall 


® praxis daisywheel, 
® NEC/Epson/OKI 

@ Monitors + cable 
@ OSBORNE 


@Games for Osborne from £19 


We specialise in Osborne & 
hold large stocks of above. 
CALL FOR SUPERB PRICES 


FRASER ASSOCIATES 
Buckingham (02802) 6087 
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the lowest 
prices 
anywhere 


FLOPPY DISK DRIVES 
51" TANDON + C 
“Shugart Salen ay 
SINGLE SIDED- DOUBLEDENSITY £95 
DOUBLE SIDED- DOUBLE DENSITY £165 


SYSTEMS 


eliCOugL 


ENCOTEL SYSTEMS LTD, 7 IMPERIAL WAY 
CROYDON AIRPORT IND EST, CROYDON 
Tel: 01 686 9687/01 680 6040 (6 lines) 
Telex: 8951921 ENCOG. 
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VDU DESK 


TEAK 
LAMINATE | 
FINISH 
Assembly 

in seconds 
without toois 
Other sizes 
TRADE ENQUIRIES 
WELCOME 


bone: bala 
65 TREDEGAR SQ. 
LONDON E3 54E 
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financial planning and modelling for the CBM 8032 and CBM 8096 
NOT JUST ANOTHER SPREADSHEET 


} PROGRAM BUT A COMPREHENSIVE SUITE OF 


PROGRAMS 


IT WILL sense eutomatically if you have a 32K or S6K machine 

IT WILL create dt (TM) data transfer files which can be accessed 

freee via the caleshoot78(TM) or word processing programs (eg 
fotdPro} 

IT INCLUDES a specimen VAT spreadsheet which will catculate 

tax paid and received and how much tax to of from the 

Customs for each quarter 

IT INCLUDES examples of invoicing and book-keeping using the # 


) spreadsheet 


Concise, comprehensive manual supplied 

AN this for just £75 inc VAT (plus €7 p&p) 

Manual only €5 plus 50p p&p (deductible if calesheot 76!TM) is 
ordered subsequently] | 
Also available: USING VISICALC, a simple guide to the woarid’s 
most famous spreadsheet pragram (£5 Bae ROS) pep} 

Avatlable soon: ViCtary over B°A*S‘1°C, a programming manual 
for the VIC20 user 


f (£2.50 plus 50p p&p if ordered now, C4 plus p&p if ordered after 


publication) 


ESSENTIAL SOFTWARE 
4 PFanshaw Avenuo, Barking, Essex 
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HISOFT PASCAL 4 
INCREDIBLE SPEED 
INCREDIBLE PRICE 


Hisoft are pleased to announce their latest Pascal compiler, 
the fastest and most powerful so far, at an amazingly low 
price. 

Hisoft Pascal 4 is an almost complete implementation of the 
Pascal language as given in the Pascal User Manual and 
Report (Jensen/Wirth) including POINTERs, RECORDs and (for 
disk systems) FILEs. All major Pascal statements and data 
structures ere supported together with many useful additions 
such as PEEK, POKE, USER, ADDR (returns the memory 
address of a variable) and, for tape, TOUT and TIN to store and 
fetneve variables to and from tape. 

The compiler produces 280 object code directly {i.e. no 
P-codes) and hence the resultant code runs very quickly 
indeed. 

Hisoft Pascal 4 requires only a 32K system in which to run 
(with plenty of room to spare) and can be supplied on cassette 
tape or 53” or 8” diskette to run under CP/M. The cassette 
lape version comes with its own tokenising editor and in a 
form which is easily adaptable to any 280 system 

Hisoft Pascal 4 is a powertu! and high quafity piece of 
software which can be used for serious program development 
— we offer it at such a low price because we believe that 
such software is normally overpnced and out af reach of the 
Individual 


Prices: 

HISOFT PASCAL 4 tape version £35 
(NASCOM, SPECTRUM etc.) 

HISOFT PASCAL 4 disk version £40 
{NASCOM, SUPERBRAIN, RML3B0Z etc.) 

ZDEV {a Z80 development system for Gemini £45 


G805 or G809 disk systems) 
FUNCTION {a superb program to plot and analyse mathematical lunctions — 
very robust. Uses the Rat 3802's high resolution graphics. On desk for the 
RML 3802 only, 11.50 
Please add 15% VAT 10 all the above juices. 
Send for more details trom 
HISOFT, 
60 Hallam Moor, Liden, SWINDON, SN3 6LS, 
Tel, (0793) 26616 (24hr ansaphone). 
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it 
PROGRAMMING MADE ERSY" 
Full Colour A4 Manual, 24 pages packed with ZX 
Graphics Programming techniques and ideas for games 
and ‘serious Programs. Written in “easy to understand’ 
language and Illustrated at 
every stage. 
Ideas include: 
Intormation Graphics 
Sketch Pads. 
Saving your ‘Art’. 
Making serlous 
programs interesting. 
Graphics Stringing. 
2X Printer Graphics 


{HRCLUDING UX POSTAGE) 
Print’n' Plotter Products (Pc) 
19 Borough High Stree! 
London SE1 9SE 
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SOUTHAMPTON 


* SUPERBRAIN * COLUMBIA P.C. * 
* SIRIUS * LSI M3 * 
* PRINTERS - ALL POPULAR MODELS * 


BEST PRICES AVAILABLE 


PROFESSIONAL INSTALLATIONS FOR:- 

* Small businesses * Accountants ° Solicitors ° 
* Estate Agents * Word processing / mailing - 
applications ° Newsagents * 


A|PIPIL{IE|D] | 
'C|O[M|/P|U/TIE|R|S 


14/15 Hanover Buildings, Southampton $O1 11% 
Telephone: (0703) 36936 Telex: 477455 
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DISKS STATIONERY PRINTERS 


Special offers on disks, stationery and 
| printers 

Floppy diskettes in boxes of 10 

51’"s/s s/density s/sectored only £15.00 
8" s/s s/density s/sectored only £15.00 
(Add £1.00/box P & P + Vat.} 


Continuous stationery-1000 sheets 
93x 11" Plain single part only £4.95 
9311" Plain (with 3” margins) only £5.96 

14311” Lined or plain single part 

only £7.00 
(includes delivery, excludes Vat.) 


Printers from Newbury Labs 


Special introductory Offer 
A free box of 93X11" Stationery with 
every Newbury Printer purchased 


The 8510 (11” carriage) only £480.00 
The 1550 (15" carriage} only £650.00 


For the printer that has everything standard, } 
buy The Newbury 8510 or 1550. Price 
includes 6’ cable 


ness Packages. 


CDP Consultants Limited 
( \ 


) WICKEN ROAD CLAVERING 
hay ESSEX CB11 40T 
Ki 7 Bing Clavering (079985) 617 
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DEMONSTRATION 
MODELS 
SUPERBRAIN QD | | 

£1200 


SUPERBRAIN QD Il 
£1400 


CAMBRIDGE DATA LTD. 
01-348 3298 || 


OPEN HOUSE 
COMPUTER NOVICES 


Choose your time — day or evening. Learn 
at your own pace on Apple, Pet or CP/M 
Computers. BASIC programming and Busi- 


including 


Trial Course £15 — 
4 hours computing practice 
Brochure from: 
aca AN ADVISORY 


TRE 


Polytechnic dt the South Bank, Borough Road, 
London SE1 DAA. 


Tel.: 01-928 8989 Ext. 2468 


PSION 


MICROCOMPUTER 
PROGRAMMERS & 
ANALYSIS 


Psion is a substantial and 
}rapidly growing micro- 
computer applications and} 
software house. 
We require creative, skill-| 
ed and able programmers } 
and analysts. Applicants 
should have experience of 
assembly language and 
machine-code on one or 
more microprocessors. This 
is an exciting opportunity to 
work with a dedicated team 
in Central London in the 
fastest-growing area of 
} computers. 
Salary range £8,000 to} 
1 £15,000 per annum depen- 
ding on skill, experience and 
creative potential. 
PSION LTD., 2 Huntsworth Mews, 


|} Gloucester Place, London NW1. 
] Telephone: 01-723 6919 or 01-723 9408 
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FULL FUNCTION 

| The full function, truly portable computer. Featuring 
LCD Screen, Full typewnter keyboard, Printer and 
Microcassette. 


'HX20 HARDWARE 


FEATURES 
16K to 32K RAM, 32K to 64K RAM, RS232C and senal 
interfaces, 18 user definable programme functions, 


50 hours power supply, RAM memory retained after 
switch-off. 


HX20 SOFTWARE from£30 


STOCK NO. DESCRIPTION _ 1 PRICE DESCRIPTION = 4 
| Hx20 98677D HX20 Portable Computer 402.00 The following economeally priced software (from £30) 1s available 3n mictccassette or 
HX20 UA SS676F HX20 (and transit case) 411.00 pre-programmed ROM-format 
HX20MC-SA 5968IX Microcassette Drive 7500 
HXZ0EU SA 59682H 16K Byte RAM expansion Module 80.00 DIY A programme generato: | 
a? dene iete cotgreteneeae oui is *4 EPSONSIMPLICALC —_Aspread sheet package 
Tila 59688G Cable to connect an external THE PERSONAL OFFICE = including 3 month rolling diary and card index sysiem | 
pnnter (serial) 35.00 CORRESPONDENT A powerful word processing package 
716 §9690H Cable to connect 2 HX 20 computers MLIST A complete mailing list programme vath link 
using 8-Pin RS232 Sockets 18.00 correspondent P 
| Tit §9689E' Cable to connect 2 HX-20 computers SALES ORDER Package which can be inked to mainframe computers 
using high speed senal interface 15.00 COMMUNICATION Packages for specialist applicanons aré avatlable 
HOO-CR-RA 59692D Canricige mbbon for printer 2.20 
HO0-RP S969IF Paper Rolls for printer (pack af 5) 2.60 L 
HOCT 95678B Microcassette tape 160 These piices do not include VAT Carnage and packing éxtra 


lFROM MUlTicomponent 


Edinburgh Way, Harlow, Essex CM20 2DF 


184 


— Wp SM PHONE HARLOW 
ae. iz 2 oe " (0279) 442971 
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QUALITY, VALUE, | 
PERFORIIANCES 
_ COMPATIBILITY 


Highly attroctive prices avaliable direct 
to OEM's/Dealers. 

Unmatched volue through high quality 
and high volume manufacturing 
Compotibiiity with the mojority of 
popular microcomputers. 

High resolution video display with 
Improved character definition. 
Versatite exterior controls facititote 
display odjusiments 


THE ZVIM1-121 VIDEO MONITOR 


The ZVM-121 is a high quollty. high resolution 
42) monochromatic video monitor Backed 
by massive resources and decades of 
experience in video electronics. Zenith Data 
Systems provides you with relloble products 
from a reputoble source 


Vemsrn \ data 
| systems 


BRISTOL ROAD, GLOUCESTER Gi2 6E 
Telephone: (0452) 29451 


OSBORNE | portable computer. Little used, 
64k, twin disks, complete with all software, 
original packing and extra cables. All as new. 
Save £500. £800. Tel: Weaverham (0606) 
853570. 


OU SELF TEACH course PT502. Comprises 
computer, peripheral board and detailed 
manuals to teach you Z80/8085 assembler 
etc. Excellent condition £250. A. Taylor. 
05097 2386. 


APPLE Il PLUS, 48K, TV modulator, hob- 
bycard, many programs on cassettes, loads 
of mags and £30 of books. £600 or 
reasonable offer. Phone 0604 715554. 


RAIR BLACK BOX CP/M used microcom- 
puter. Rair maintenance transferable any- 
where UK, Wordstar, Mailmerge, Datastar, 
Supersort, Spellstar, Calcstar, Diagnostics, 
BSTS, BSTAM, CBASIC, MBASIC, PASCAL 
MT+SPP, COBAL, PL/1, MACRO8O, 
dBASE 2, Integrated Accounts Package in- 
cludes: Stock Control, Invoicing, Sales 
Ledger, Purchase Ledger, Nominal & 
Management Accounts, Payroll. Choice of 
models: 3/20 64K twin floppy disk with 
hazeltine screen, total new list price over 


£8,500. Bargain £2.750. Plus VAT, or) 


model 3/30 128K 5 megabyte 2 hazeltine 
screens, total new list price over £11,500 
bargain £4,750 plus VAT. Tel: London, 
01-486 1670 anytime. 


OFFERS Invited for surplus PERTEC 9.Track 
Tape Transporters Model T7840/9/12.5 c/w 
Formatter, interface and P.S.U. one unit 
cabinet mounted. one set of four items boxed. 
Telephone 06076-66589 day 
0602-392802 evenings. 
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8032 SOFTWARE Wordpro 4+ £185.00. 
Visicalc £75.00, Petaid £145.00. Quick Sale 
Buying House. Simon, Redhill (0737) 
60986 


V.GENIE, 48K, Monitor, £600 Software 
£400 AJF. 19 Clarence Road, Gorleston, 
Norfolk. 


SPECTRUM — FED is a switching unit which 
eliminates the need to swop plugs when 
loading or saving programs £5.00. Or with 
switch to operate recorder via remote socket 
£7.50 Brainwaves, 1 Stour St., Manningtree, 
Essex. 


“ITT 2020 COMPUTER, Palsoft 32K. 
Reasonable offers please. (0704) 66156 
evenings’. 


DRAGON 32? The Scottish Dragon Club 
Welcomes New Members. Send £8 for 
membership card, free games tape, newslet- 
ter, etc . . . to The Scottish Dragon Club, TF, 
1 Walker St., Edinburgh. 


BBC SOFTWARE {A/B 16k): New Dungeon 
and Dragon Adventure game. £6.95. 
Cassette, instructions, list of others. s.a.e. 
Ray Curnow, 108A Napier Rd., Gillingham, 
Kent. 


“APPLE Il — Software, unused, VISIFILE 
£129. — VISITERM £55. Tel. 01-499 5193 
(daytime) 01-543 5579 {evening)’’ 
SORCERER 32K. Basic and Development 
ROM Pacs. Video Monitor. Two Micropofis 
Disk Drives. $100 Box. MBasic CP/M and 
Micropolis Basic. Documentation. £550 
01-552 6026 (Evenings). 


PET 3032 (Basic 4 ROMS) cassette, toolkit, 
Papermate, manuals £395; Rosemount, 
Romney Hill, Maidstone (37643). 


COMPLETE Apple || system with 2 disk drives, 
colour television monitor, USCD Pascal, aux- 
iliary 6809 processor, real-time clock, serial 


and parallel interface, supertalker, romplus, | 


joystick. Standard software plus symbolic 
assemblers and linker. Games included 
Sargon, Space Invaders, 


nearest offer. Phone 030587-571 evenings 
or weekends. 

TRS 80/VG Basic-Calc — Basic matrix spread- 
sheet program for 16K II with full instructions. 
£4.95. Persona! Finance — allows up to 28 
user defined accounts, standing order 


payments etc. £4.95. Both for £8.50. D. | 


Gariun, 23 Fieldway, Liverpool L15 7LU. 


ANADEX DP9501 Line Printer. 120 cps. 15.6 
inch paper. High density graphics. Currently 
connected via Centronics interface to Apple I!. 


Printer stand. Ribbons. £1,080 new. Hardly | 


used. £595. 


“VIC/540 Single Disc Drive. £300 or offer. 
Brand New. Tel. (044-484) 583” 


APPLE lI disk drives. Bargain at £400 + 
VAT & postage for two units including con- 
tro! card. Tel. 077-473 3714. 


DRAGON-32 SOFTWARE. Business soft- 


ware from £9.95. Educational & games 


| from £2.95. S.A.E. appreciated. MISTRY 


MAGIC (PC), 75 St. Margaret's Road, Brad- 
ford BD7 2BY. : 4 
COLOUR GENIE SOFTWARE. Business soft- 


ware from £19.95. Educational & games 
from £4.95. S.A.E. appreciated. MISTRY 


MAGIC (PC), 75 St. Margaret’s Road, Brad- | 


ford BD7 2BY. 


WANTED — Cromenco System Three 
telephone Mike Lawrence 0734 587661 
(day) or 0784 61 033 (evenings). : 
PET 32K (3032) — nearly new. Includes 
cassette and software e.g. Invaders, Chess, 


Draughts, Debug, Disassembler and Pet pro. | 
| Also magazines, 


books and homebrew 


sound box. £520. Phone lan Findley 


01-732 9015 (home) 01-732 9836 Ex. 31 | 


(wk). 


— = >= —— | 
COMPUTER. PET 32K. Professionally main- | 


tained. Business keyboard. Games and Word 
Processing available. £400. Tel. 01-570 
5783. 


Z80 ASSEMBLY Programming lecture notes. 


10 available at £3.00 + p&p each. TRS8O | 


level 2, offers invited. Tel. 0827 59572 


PET 8096. Disk drives 8050. Olympia Daisy 
Wheel Printer and Silicon Office. Little used. 
Surplus to requirements. £2,600 o.n.o. Tel. 
(0295) 66555/50796. 


SHARP MZ-80K. 48K Integral 
VDU+ Cassette. Games and Business Soft- 
ware. Little used. £350 ono. Tel: 021-705 
1659. 


INVERSE CHARACTERS for hi-res TRS-80 
model one. Highlight your display for £4.50. 
Dundee (0382) 739251. 


FOOTBALL POOLS PREDICTOR for BBC | 


micro, A or B. uses unique mathematica! and 
statistical forecasting methods. On cassette 
with full instructions, £4.99. MAYDAY SOFT- 
WARE, 181 Portland Crescent, Stanmore 
HA7 1LR. 

AIM-65 On-board printer, display, timers and 
1/O Lines plus 4K Ram, Basic and VDU board. 


Some utility programs on prom. Phone 
Chelmsford 351704 


APPLE lf + 48K, Apple Pascal System, BMC | 


Green Screen, DOS3.3 drive, Epson MX-FT/iI 
(Graphics) and Tymac Parallef Interface, All in 
original boxes. £1500 — Royston 46484 
(evenings}. 

SOFTY {I Hardly used 5 months old complete 
with TV bargain £149 + vat Tel. Horsham 
51366, 12-1pm, Mr Doo 
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Asteroids and | 
Adventure. Excellent conditions. £1300 or 


What dothe... 


BBC 


HONEYWELL 
POST OFFICE 
NATIONAL COAL BOARD 


NORWEST HOLST BRITISH GAS 
MINISTRY OF DEFENCE BALFOUR BEATIY 


BRITISH AEROSPACE INSTITUTE OF ARCHAEOLOGY 


GEC TELECOMMUNICATIONS 
TAYLOR WOODROW 
RANK XEROX 
RACAL 
ESSO 


... have in common 


MARCONI RESEARCH CENTRE FERRANTI 


They all rely on the quality and versatility of SIRTON’S British Made MIDAS 


Microcomputers .. . 


as do hundreds of other Universities, Polytechnics, Research and 


Government Departments, Hospitals, Councils, and Businesses throughout the country and 
Europe. 


eirFan 


i A) hd | 
computer lems 


A 

A&G Computerware 175 
ACT Computers 4,5,6.7, (Supp) 
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AlanPearmanLtd Inside Back Cover 
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B 
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Cc 
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G 
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H 
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J 
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kK 
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iL 
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PRACTICAL COMPUTING March 1983 


It's the only 
; delling “ny 


“Financial Analysts need the power 

of APL with the simplicity of PPL to 
do their modelling work. 

Nothing else comes close and I'd be 
hard pressed to even imagine 

trying to do so.’ 


WHAT IS APL? 


APL is a concise programming language which has achieved great success in the 
larger finms and institutions, They have long discovered that APL js the answer to 
using the computer as a problem-solving tool with an economy on programing time 
which programmers in conventional languages do not believe until they've seen for 
themselves. 


WHAT IS PPL? 


PPL — Personal Programming Language — is a brilliant new package, written in APL 
which enables the novice or experienced programmer to quickly exploit the strengths 
of APL painlessly. PPL is suitable for anyone, and you will never ourgrow iL 


WHO JIS A.P.L? 

APL (Alan Peannan Limited) is a firm, established in 1977, dedicated to APL 
especially on the micro, We were the first lim in the UK to bring APL on the Z80 
and thus within the reach of many thousands for whom APL had been inaccessible, 


Now we sell APL on many machines, using Z80, 8088 and 68000 processors. As well The system illustrated is an IBM PC with 
as hardware, we run APL courses regularly, sell APL books, and do APL consultancy. high resolution colour screen, with 576K 
Our package, PPL, is the latest and most comprehensive of eur applications sofiware RAM and APL. this costs £3850. 

which has included database, statistics, wordprocessing and communications, among The Columbia PC, a superior 1BM look- 


others. alike, gives you far more RAM for the 


HOW T O FIND OUT MORE: same: price, as Well as other extras, 


J . AY ; i We also have Z-80 machines ninning APL 
A comprehensive and well-written guide is available, price £25.00 plus £1.00 p é& p, Please enquire for the current position 
describing PPL Send off for it today and be amazed at the power that your can get 
from this package. Payment by cheque welcome or Visa accepted. 


Alan | | B urmandimited 


Maple House, Moriake Crescent, Chester CH3 SUR Tel: Chester (0244) 46024 


Bringing personal computing to all 
® Circle No. 223 


The 16-bit Micro 
[Sapneapa\\iasoeap™ 
STEM AOD 
with 8-bit compatibility 
and colour Graphics 


EuroMicro’s new desktop computer system 
runs CPM-86 and CPM-80/CPM-85 programs. 
Manufactured for EuroMicro by Heath-Zenith, 

the 2100 offers: 


From £1,895 


Microprocessors. Communications 
8088 for 16-pit power 2 AS 232 ports, expandable "0 10, and } 
8085 for Bb compatiblilty Parallel port. (IEEE 488 available soon} 


lemory Stgnetics 3661 chip ensures hatdware 
. 128 Kb expandable lo 768 Ki compatible communications with most 
Exceptional desktop Storage maintrames 
| . 320 Kb to 10 Mb (lloppy and Expansion 
computer power with a Winchester disk) IEEE $100 BUS/5 Slols 
. Operating Systems Power supply 
flexible and expandable = CPIM.85, CPIM86, MSDOS 300W swilched mode; ensues high stabillry 
Multi-user and regulation 
a. to meet ey — Up to B10 terminals Application Soltware 
i . Graphics Word processing, finanglat modelling, 
usiness needs 0 today Low Profile High resolution 640 x 500 pixel business management, intagraled accounting 


and tomorrow! Colour — all from leading software houses, 
High delinstian 8 colaur pixel including PEAGHTREE 


[Ewrad\\iacra’s Answer To high performance 
and Flexibility 


[Saoneapa\\hasgeap™ A true Multi-user Multi-tasking Microcomputer 
SYSTEM (\\B/TIB 


housed in an attractive 20 slot 
Mainframe with many possible [EEE 


® 8088 8MHz for CPM-86/MPM-86 $100 options, 
® 8085 5MHz for CPM-80/CPM-85 
® 10 MHz Static Memory Ideal for the development of y= 
@ |EEE $100/20 slots CPM-86 programs for the 
@® MPNM-86 large number of table top 
@ CPM-86 computers based on 
@ CPM-80 the 8088/8086 
@ Disk options 5” or 8” floppy or winchester processors. 
® Options include: 

JEEE488 interface 

aa From £2,995 


EPROM blowing/emulation 
Colour graphics 


WE’VE been quietly busy developing a range of 
computers that will allow rapid development of 
software for CPM-86. The EuroMicro M8/16 will 
support up to 7 CPM-86 users in an MPM-86 
environment. 

AND 

For those who have an investment in CPM-80 
software, we’ve thoughtfully provided a second 
processor to run CPM-80 programs as well. 

IN FACT you can run any combination of up 

to 7 CPM-80 and CPM-86 tasks simultaneously, 
each user having their own environment. 


For details call 01-341 2447 


[apnea \fasneap™ 


EuroMicro Limited 
EuroMicro House, Coleridge Lane, London N& 8ED. England Piicds showniare 
Telephone: 01-341 2447 exclusive of VAT 


EuroMicro is the Trademark of EuroMicro inc, 


